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FOR QUALITY PERFORMANCE 


Only HARDINGE Master Collets and Pads have this independent 





double dovetail clamp which anchors the pad in place 
no threaded holes in Master Collets or Pads. 


Write for Bulletin ‘‘S” 





ARDINGE BROTHERS, INC., ELMIRA, N. Y. 


ORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGI 





to Your Specitications 


RINGS ...DISCS...BLOCKS ... BARS ... SHAFTS 
SPINDLES ...HUBS ...SPECIAL SHAPES 


Rough Machining 
Heat Treating 


We can supply clean, 
top-quality stainless 
forgings either “‘asis,” 
or rough machined, 
heat treated, etc. 


Any Allegheny Lud- 
lum field representa- 
tive will gladly give 
you further particu- 
lars, or write us direct. 


ADDRESS DEPT. TD-22 


Desired forgings in the avail- 


able types of stainless and heat- 
resisting steels are produced in 
a wide range of shapes and sizes 
by our Forging and Casting 
Plant, noted for uniformly con- 
sistent properties and finish. 
Experienced personnel, com- 
plete laboratory control facil- 
ities, excellent equipment and 
substantial capacity combine to 
assure quality and service. 


A-L offers assistance in grade 
selection, along with sugges 
tions as to finishing and appli- 
cation—remembering the need 
for making the supply of stain- 
less go farther and be of per- 
manent value to our national 
productive economy. @ Alle. 
gheny Ludlum Steel Corporation, 
Forgings and Casting Division, 
Wanda & Jarvis Avenues, 
Detroit 20, Michigan. 


You can make it BETTER with 


Allegheny Metal 3: 


reece 


weno 36708 
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PUT M An 
KEY WAY 


END MILE 


This new Putnam two flute keyway end mill is designed especially 
to solve your tolerance problems in keyway milling. Each size is available 
in three compensating limits: for instance, the 2°’ mill is made in .499”, 
-498” and .497” diameters, each with + .001’° — .000” tolerance. 


For full facts on this or any of the 1000 Putnam end mills, write for 
Catalog No. 52 on your letterhead. 


oe ee ee 
© 


2981 CHARLEVOIX AVENUE . DETROIT 7 MICHIGAN 





SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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To satisfy the needs of your 
purchasing and engineering de- 
partments be sure to have an 
adequate supply of Ex-Cell-O 
Bushing Catalog, Bulletin 35371. 
Ask for the copies you need. 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 





THE INSIDE 
STORY OF 


ex-céll-0 


DRILL JIG 
BUSHINGS 





Here are a few good reasons why Ex-Cell-O Drill Jig 
Bushings last longer and perform better: 





1. Premium grade tool steel is selected for wear 
resistance and heat treated to 62-64 Rockwell “C”. 






2. Every bushing must measure up to Ex-Cell-O pre- 
cision standards, as well as to A.S.A. standards. 





3. High finish is ground on inside and outside diameters, 
and under the head for perfect bearing. 





Take a tip from the country’s largest users of drill jig 
bushings. Order from the convenient Ex-Cell-O Catalog. 











EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 
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* BAKER-RAULANG COMPANY, says: 











lower costs 








Stable deliveries 








Steady stock supply 
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flexible manufacturing 



























With the installation of this Cincinnati Shear, a do-it-yourself program 
replaced dependence on outside sources at the Baker-Raulang Corm- 
pany, manufacturers of industrial trucks. 


Sheets of any required size are now sheared without delay and are 
always ready for assembly when needed. This results in a smoother, 
controlled manufacturing schedule, reduced inventory and, at the 
same time, improved deliveries. 


ane eee, 


The accurate performance of Cincinnati Shears reduces shearing costs 
—savings in subsequent fabricating operations result from better fits 





If you use sheared sheets, a Cincinnati Shear in your own shop may : 

save you money. Photos courtesy Baker-Raulang 
Compony, Cleveland, Ohio 

Write for Catalog S-S—covering the very complete line of Cincinnati 

All-Steel Shears. 


-{*. THE CINCINNATI SHAPER CO. 


CINCINNATI 25,.0HIO U.S.A 
SHAPERS - SHEARS - BRAKES 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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& When a question arises concerning the 
proper type of pusher to use, the answer is “there 
is a Benco Pusher that will do your particular 
job better!” Among the many types of Benco 
Pushers are solid, squirrel cage, heavy duty cage 
type, “Multi-Split” and Master with alloy pads. 


In order to provide proper spring tension and a 
hard bearing area only selected bar stock is 
used. In addition, the bearing sections are ac- 
curately hardened, assuring long lasting, trouble- 
free operation. Thread tolerances are carefully 
checked to insure snug fit in the feed tube. 











Benco Pushers always feed smoothly and properly 
without damaging the stock. With Benco Pushers 
you get more production and reduce stock waste 
on simple feeds or difficult work such as high 


speeds, tong feed-outs and scratch! perat 





For twenty-five years, leading manufacturers 
have been producing more and better work with 
Benco Collets and Pushers. It will pay you to 
specify Benco if you want to increase the per- 
formance of your hi Most dard sizes 
are carried in stock for immediate delivery. 











SEND FOR 
OUR CATALOG 
AND PRICE LIST 






BENCO(COLLET| MANUFACTURING CO. 


1559 EAST 27th STREET 
Always Better Constructed 
Accurate Benco Collets, Pushers and Pads 











SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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Portelvator, portable elevating table for 
movement of automobile body dies. 


THE 
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Portelvator, twenty-five ton capacity, 
roller top, self-loading and self-discharg- 
ing, for die transfer. 











Portelvator, built for base- 
ment installation to supply 
extra high lift at ground 
level. 





OT be 
sf@l@) Eee)” 7-\. bf 


HAMILTON *® OHIO e Ue S@ A 









PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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WHITNEY CHAIN 
COMPANY... 


ALSO MAKERS OF TOOL AND DIE ACCESSORIES, 





DIE SET 


AIDS 








The progressive 4 pin Producto Die Set shown 
provides the accuracy and ruggedness required to emboss, 
pierce and blank Pin Link Plates for Whitney Roller Chain 
Drives ...2 at a time...on a Niagara press. ‘ 


OPERATIONS 
Station No. 1 — Whitney Chain markings are clearly 
embossed for each link. 
Station No. 2 — Four holes, two to a link, are rough 
pierced. 
Station No. 3 — Two chain links are blanked our on 
each press stroke. 


Call Preducte in your *" TOLERANCES 

pre a a me. Hole diameter + .0005” — .0005” 
tery. Representatives in Hole centers + 001” — .001” 
oe : Link Contour + .005” — .010” 


If you haven't already received PROSSCTION RATE 
mot carr Pandata tte tos 153,000 links blanked per 40 hour week. 
Catalog, write today for your copy. Between grinds, 75,000 pieces 
MATERIAL 
14” thick SAE 3140 hot rolled steel in coiled stock. 
Buy Producto Special and Catalog Die Sets... play safe 
when performing heavy duty i i 





~~ = 


THE PRODUCTO MACHINE COMPANY 


970 HOUSATONIC AVE., BRIDGEPORT 1, CONNECTICUT 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE- 
MINUTE METHOD 


There’s no need to make a complete new Die for any 
type washer or blank. The HOVIS UNIVERSAL WASHER 
DIES provide a Master Holder and by merely changing 5 
SMALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow draws. Write for literature. 
Multi-Washer Dies are also designed and manufactured. 


HOVIS SCREWLOCK COMPANY 
$100 E. NINE MILE ROAD VAN DYKE, MICHIGAN 


Phone: Slocum 7-1334 Suburb of Detroit 





Made in 5 sizes: 
4" —14"—24"—4"—6". 














PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Versatile BLISS Hydraulic 
allows unusual metal design 































A new 600-ton Bliss double-action hydraulic press enables Carrier me 
Corporation to produce the smooth-looking, but hard-to-make con 
I I & 


tours for its extensive line of air conditioners. 


} 
{ 
“By varying ram, blankholder, and cushion pressures and the 
draw cycle, we have been able to complete difficult drawing opera \ 4 
tions with sharp corners and small radii at the bottom. The press’ } ; 
flexibility also enabled us to use, more successfully than ever before, } 
steel sheets which remained in stock for a long period, some show- | 
ing evidence of open grain structure. Actually the press has exceeded 
our expectations,’ reports George R. Auld, Carrier’s Vice President 
Fa 





of Manufacturing. 

The press has been operated continuously on a 24-hour basis at 
maximum speed—without missing a stroke. No adjustment or main- 
tenance attention was necessary. “At no time has the press ever been 
down due to its own inability to operate? says Mr. Auld. 

This is another “live” example of what Bliss engineers mean when 
they promise “the right press for a given job? It’s your guarantee 
of equipment precisely suited to your requirements. whether it’s a 
single press—mechanical or hydraulic—or a complete stamping plant. 


E. W. BLISS COMPANY, CANTON, OHIO 


Mechanical and Hydraulic Presses, Rolling Mills, Container Machinery 


“Ry 


by 


* 


1,200 I4-gauge drip 
pans are drawn and 
formed daily in this 
Bliss press which has 
200 tons blankholtler 
pressure and 400 tons 
plunger capacity. 


its Bliss 


SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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TEMPLATE 


TRUING DIAMOND 


The De 

ness it 

centuat 

possib] 

For of 

primar 

include 

Reels, 

Simple — isn't it? — this modern, fast method of forming A con 

and re-forming contours of grinding wheels by hand- — 

following the contours of inexpensive templates with a most 

tracer point. DIAFORM is a fast, accurate, portable Attach- cde 

ment. Just mount it on chuck of your Toolroom Surface The i 

Grinder, and it's all set to do a precision job whenever you Autom 

need it — fo an accuracy of .0005” in a matter of minutes. _ 
Write for detailed information. , 

BRANCH OFFICES: aie 

Birmingham — Boston — — 

Chicago — Cincinnati — — 


Cleveland — Dallas (The PraTT & WHITNEY =o 
Stanco Co.) — Detroit — pool 
ee ene Co.) — Division NII POND COMPANY ete. 

os Angeles — New York — , 1 IT. U 
Phitadeiphia — Pittsburgh WEST HARTFORD 1, CONNECTICUT 

— Rochester — St. Lovis — 
San Francisco — Export 
Dept., West Hartford Conn. 


ILES-BEMENT 








PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





A U. 8. Slide Feed, Plain Straightener 
and Centralizing Type Stock Reel con- 
vert a conventional inclined press inte 
an automatic machine. 


U. S. Equipment Can Give You 
Higher Efficiency in Your 
Press Room 


ab 
Cutle oe 


The Defense Order program, together with he accompanying tight- 
ness in the skilled labor market and scarcity of materials, ac- 
centuates the importance of using automatic operations wherever 
possible. 


For operations in the press room, the U. S. Tool line is designed 
primarily to save laber and material costs. This line of equipment 
includes: U. S. Slide Feeds, Roll Feeds, Stock Straighteners, Stock 
Reels, Coil Cradles, Scrap Choppers, Stock Oilers and Wipers. 


A conventional press, when equipped with a U. S. Slide Feed, 
Straightener and Stock Reel, is converted into an automatic machine. 
(See photo at top left). U. S. Slide Feeds are recognized as the 
most accurate on the market for feeding coil stock automatically 
into punch presses. Their accuracy results in material savings, 
increased production, lower die costs and reduced maintenance. 


The illustrations show a few of the units in the line of U. S. + re Te Se. ae 
Automatic Press Room Equipment. Complete specifications are switch control. Made in a range of sizes. 


contained in Bulletin 80-T. Write for your copy. 12” wide =z %” thick. ” 


U.S. TOOL COMPANY, Inc. 


used. with a conventional pres. 255 North 18th Street 
driven, and can be moved wherever de- Ampere (East Orange) N. J. 
oa press. oan, be tet wo with uP Builders of U. S. Multi-Slides—U. S. Multi- Millers 
seck Duckies, if end of coll ts reached, U. S. Automatic Press Room Equipment 


U. S. Die Sets and Accessories 


te 
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ARROW TOOL & REAMER CO., ESTABLISHED 1916 





WRITE 
TODAY 
For 
Folder! 


Arrow’s “FASCUT” line 

of End Mills is complete 
and it is dependable. 
Backed by 35 years of 
manufacturing skill and en- 
gineering experience, ‘’FAS- oe 
CUT” End Mills assures 


users high production effi- 








2 


oy > 
“> 


ot 
whe a 4° z 
ct ar? gt 
co et® 418-422 LIVERNOIS AVE. ¢ DETROIT 9, MICH 
€ 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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IULD YOU DRIVE 


WITHOUT A Spare? 


“Just my luck! A flat tire and no spare! What a predicament!” 
A machine shop foreman may be in a worse predicament without 
a spare arbor. When an arbor breaks, production ceases until 
the arbor is replaced. Machine and manpower hours wasted! 
Schedules disrupted! Deliveries delayed! That's why we say — 


lt Pays to Have Several Arbors in Stock 
Arbors are “perishable tools” and today their cost is relatively 
small in comparison to lost hours and disrupted schedules. So 
play safe! Order your spare arbors today. Remember, Kempsmith 
Arbors are now available in all popular sizes and types. adapt- 
able to any make of milling machine with standardized spindle. 
THE KEMPSMITH MACHINE CO., 1829 8. Tist $b, Milwaukee 14, Wis. 
Get Your Copy of this 


AROORS etree — 


accessoures Describes the complete Kempamith line 
Ae of Arbors and Accessories. Also gives 
ae you helpful information on how to keep 

your arbors in condition. Fill in abd 



















—" nfo uw 


(EMESMITH 
* Precision Built Milling Machines Fince 1888+ 


Contact Your Local KEMPSMITH Dealer 
When in Need of Milling Machines, 
Attachments, Arbors and Accessories 











SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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can save you HOURS daily 


Now you can set up for dress- 
ing any grinding wheel form in 
one-fourth the time—and with 

recision to “tenths!” Our new 

ANGI-MATIC has a direct- 
reading micrometer built in— 
no “mikes,” no height gage. no 
Jo Blocks—no errors. To dress 
any angle tangent to radius, you 
turn the micrometer dial and 
the vernier scale to “zero,” ad- 
just the diamond to the Master 
Gauge we furnish, then lock 
diamond with set screw. To 
obtain any radius down to.032”, 
full 180°, you operate as 4 
“mike,” the feature which made 


our RADI-MATIC Radius 
Dresser famous. 

The Perfex TANGI-MATIC 
is made by master gagemakers 
who specialize in gages and 
other precision instruments. All 
wearing parts are of steel, hard- 
ened, ground and lapped for a 
long life of precision service. 
The lead screw is hardened and 
ground to extremely close toler- 
ances. Carrying case furnished 
for TANGI-MATIC and Master 
Setting Gage. Write for litera- 
ture. And for all thread, plug 
and ring gage requirements, re- 
member the Perfex reputation. 





Pi KY GAGE & TOOL COMPANY 
321 Avery Street ° Mt. Clemens, Mich. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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South Bend 14%” x 5’ Quick Change Gear Precision Lathe 





BEND 
A 14." LATHES A ee 











For Fast, Precision Macuinine 


South Bend 14%” Lathes offer many advan- 
SPECIFICATIONS tages for precision machining. Ease F opera- 
Swing over bed and saddle.... 14-5/8” tion, speed, power, accuracy, and efficiency 
Distance between centers 2412 to 604" are some of the features responsible for their 
Maximum Collet Capacity ....... popularity. Often the precision and quality 
Spindle Speeds .. . 8—2710 800r.p.m, Of finish obtained with South Bend Lathes 
Power Longitudinal Feeds, 48 R.H. or 2 Such that subsequent grinding, honing, or 
<< gpa eS .+. .0015 to.0841” lapping operations are unnecessary. Substan- 
Power Cross Feeds . . 48, .0006 to .0312” tial savings in capital investment, power con- 
Thread Cutting, 48 R.H. or L.H. pitches | Sumption, floor space, and labor costs have 
eccccccccccece 4to224perinch resulted from their installation. 


SEND INFORMATION 
CHECKED: 











O 


F 
H 





i 








Building Better ols Since 1906 * SOUTH BEND LATHE «= South Bend 22, Indiana 


SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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You need this compre- 
hensive and informative new catalog. 
Makes it easy to select what you need — 
both visually (from actual-size illustra- 
tions) and by printed specifications and 
withcorresponding key numbers. Contains: 
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228 individual Nicholson Rotaries embrac- 
ing all popular shapes and head sizes in Hand 
Cut Hi-Speed Steel, Ground Burs Hi-Speed 
Steel, Ground Burs Carbide; in both 4” and 
¥,” shank sizes. 


8 kit assortments in 10 to 18 shapes. 


4 illuminating pages on choosing and using 
Rotaries. 


Write to us for your free copy 
BUY FROM YOUR INDUSTRIAL DISTRIBUTOR 


NICHOLSON FILE CO. «50, 


95 Acorn $t., Providence 1, R. 1. (in Canada, Port Hope, Ont.) 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


> 
U.S.A. 
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The shallow frame of the Turnico Bar 
Micrometer slips in where frame 
clearance is too small for ordinary 
micrometers. The hollow steel frame 
cuts weight in half . . . makes pre- 
cision measurements easy, even in 
the largest sizes. It is made in over 
30 models ranging from 6” to 168’. 
The Tumico Bar Micrometer can 
be furnished with either adjustable 
mandrels or sliding bar anvil. 

All Tumico micrometers, gages 














A 


SHALLOW, TUBULAR FRAME FOR 
PRECISION LONG-SPAN MEASUREMENT! 


and measuring instruments are fully 
and easily adjustable for wear. 
Skilled engineering has reduced 
weights up to 50%. “Feather touch” 
feel and balance speeds measure- 
ments and assures accuracy. 
Tumico instruments control pro- 
duction for many of America’s 
largest manufacturers. Consult us 
for special production gages, cali- 
pers, alignment instruments, etc. 
Catalog sent free on request. 


TUBULAR MICROMETER CO. 


ST. JAMES, MINNESOTA 


SEATTLE + LOS ANGELES « DENVER « DALLAS + CHICAGO + MINNEAPOLIS « KANSAS CITY 
DETROIT + ATLANTA « NEW YORK + TORONTO, CANADA + EXPORT OFFICE: CHICAGO 





SEE ADVERTISERS INDEX, PAGE 183, FOR 
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World’s Fastest Precision Chuck 


Speeds Set-Ups, Boosts Production! 








Yering Liky Tt! 


This is the first and only suc- 
cessful dual control chuck. Its 
operation is easy to understand 
and use. One pinion (see center 
of chuck body above) moves 
jaws in or out to grip work— 
just like any scroll chuck. 4 
opposed screws (only two can 
be seen in photo) work on the 
chuck adapter to bring work to 
dead center. Even dubs have 
centered work within .0005” in 
3 minutes. Once set dead true, 
hundreds of duplicate parts can 
be machined without changing 
adjustment. 


3 STEP-JAW 
CHUCK 
4 sizes— 
4°—light duty 
5”, 6”, 714” 
—heavy duty 





Buch (ois 











(ar) envexs 


.0005” PRECISION IN 1 MINUTE! 
RECHUCKS TO .0005” WITH 
SCROLL CHUCK SPEED! 


Breaking bottlenecks on precision work is 
made-to-order for a Buck Ajust-Tru! 

Completely outclasses 4-jaws on set-up speed 
and rechucking speed! Lines up dead true in one 
minute or less—maintains .0005” accuracy when 
rechucking duplicate parts with no further adjust- 
ment. 

Many other outstanding features. A 6” 6-jaw 
Buck handles the work of 93 collets—yet is priced 
in line with ordinary chucks! 

This is just part of the complete Buck story. 
Send for literature and full details. 


BUCK TOOL COMPANY 


1018 Schippers Lane Kalamazoo, Mich. 


6 STEP-JAW 6 JAW 
COLLET CHUCK PRODUCTION 
4 sizes— COLLET CHUCK 
4°—light duty 4 sizes— 
5”, 6”, 714” —- daty 
—heavy duty > aie 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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UNBRAKO 


"STANDARDS" 


“Standards” keep you in the BLACK 


















> TOOL cris S 
Py rf 
ea £5) 
ay 
« 
Standard design Standard Standard (or 
and purchase tools higher) profits 




















Special (delayed) 
drawings purchase delivery stock 





out 
Want 
wiTa THAT 


et 


be 





Special Special Special Special costs Special profits 


tools production bookkeeping (higher) (lower) 












STANDARD recommends “Standards” 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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IEVIN TOOLS ARE DESIGNED 


TO MAKE DELICATE PRECISION EASIER 

















MICRO-DRILL PRESS 


The Levin Micro-Drill Press is designed 
to hold small drills in precision collets, 
thus overcoming the difficulty of getting 
a drill to run true as when held in a con- 
ventional drill chuck. The absence 
of a sliding quill guarantees 
maximum sensitivity with fingertip 
control. A mounted 4%” capacity drill 
chuck can also be used. WRITE FOR 
BULLETIN H DESCRIBING THE MICRO- 
DRILL PRESS and listing collet sizes. 








for drilling holes 
as small as .002” 


COMPLETE CATALOG illustrates and describes full line of accessories: 
Compound Slide Rests, Grinding, Milling and Screw Cutting Attachments, 
Cross Slide, Collet Closer and other useful items. 


LOUISLEVIN& SON INC. 782 E. PICO BLVD. LOS ANGELES 
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Graph-Mo steel punches and dies 
cut both metal and wear 


HE Wales Sheet Metal Fabricator 

above features “Quick Change” 
punches and dies made of Graph-Mo—a 
Timken® graphitic tool steel. 


Several water and oil hardening tool 
steels were tested. Wales-Strippit engi- 
neers report that Graph-Mo was selected 
because ‘“‘Graph-Mo punches provide long 
life with a minimum of galling—guides 
provide exceptional wear resistance”. 


Timken graphitic steels contain free 
graphite, along with diamond-hard car- 
bides formed during heat treatment. This 
structure gives excellent resistance to 
wear and abrasion and faster, easier ma- 
chining than other tool steels. Other 
advantages are superior non-seizing qual- 
ities, good stability, less tendency to 
scuff and score, and uniform response 
to heat treatment. 


For information on the four Timken 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 





graphitic tool steels and their use in 
punches, dies, gages and machine parts, 
get the new 10th edition of “Timken 
Graphitic Steel Data Book’. Write on 
your business letterhead to The Timken 
Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


TIMKEN 


TRADE. MARK BEG U.S. FAT OFF 


Fine Alloy 


STEEL 
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OVER FORTY YEARS OF FINE TOOLS 





FIXTURE CLAMPS 
AND FITTINGS 





STANDARDIZE and ECONOMIZE 


“SIEWEK” is the originator of 
standard clamps and details. 


Drill Jigs 161 Sizes 
Fixture Clamps .. 73 Sizes 
Fixture Details ...156 Sizes 
Fixture Locks ... 12 Sizes 


JACK LOCKS, FIXTURE LOCKS, 
CAMS, KNOBS, REST BUTTONS 
Clamp assemblies and other parts 
necessary for the construction of 
special fixtures make up this stand- 
ard Siewek line. 


These Clamp assemblies them- 
selves are made in 36 different 
types, most of them in three sizes. 
In other words, there is a type 
and size to meet the requirements 
of practically all shops. 


Write for full size template draw- 
ings for use in layout work. 


MANUFACTURERS OF SIEWEK RAPID CLAMPING JIGS & DETAILS 





oMPANY 


TOOL c - Michigon 

Jevard, Detenre michisan Ave. 
Gran ag Tool CO» reago 4, tiline 
62 Eost CHICAGO — SVabash 5509, © 
BRANCH OFFICE: 
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PUNCH PRESS OWNERS REPORT 






increased production 
greater reliability 
lower cost 


Dickerman 3 in. WE FRED 


The amazing simplicity and steady reliability of the 3” Die Feed 
have made it a favorite with punch press owners everywhere. 

Easy to install, it has no complicated parts to get out of order, 
adjustments are few and simple and top quality material and work- 
manship assure millions of cycles without expense. 


Can be mounted on die set or bolster Reduces human error factors to a 
plate to feed from any direction. minimum. No costly jams. You save 
Feeds coiled materials such as steel, labor costs, material costs, die repair 
copper, brass, aluminum, mica, paper, costs. Will handle coiled stock of any 
fibre, rubber, plastic. Will not mar practical combination of thicknesses 
smoothest surfaces. up to 3/16” and width to 4” or 6”. 
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Tiny holes? . ... . Easy! 
Accurate holes? . ... . Easy! 


Holes on production schedules? . .. . . Easy! 





Tiny, accurate holes on production schedules? . . 















Hamilton Drilling Machines can do it! 
And withdraw the drill undamaged 
from hole after hole after hole! 


LEARN HOW! 


Write for the series of Hamilton Drilling 
Machine Bulletins and Price Lists. 
(There is also a companion Tapping Machine. 
Shall we send that bulletin along with the others?) 





Shown here is the Hamilton 
Varimatic, Super Sensitive, Vari- 
able Speed, Small Hole Drilling 
Machine, one of four models, 
each particularly adapted to the 
work for which intended, all 


equally precise. 


A Hamilton 
‘ 


TOOL COMPANY 


832 SO. NINTH STREET @ HAMILTON ® OHIO ew Ue Se A 
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es ke 
Th ar ran 
Tie Riven gore 2 FO @ 
2nd turn in x inches wr work ragre within 


D> in six inches. he Benters withing collet, 





is 
* eight inches 4:°° Rivett 60 0.0001 
ZZ 0. a es diam, 508 w 
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ee a c 


known attachment Z 


A symbol of extreme accuracy, this 
Rivett 608 lathe is used in nearly every 
instrument and tool shop where fine _ engine lathe, with 
exacting work is performed. A greater _ slide areas equal to those of 
number of mechanical marvels have __ other lathes twice its size. Finely-made 
been developed on this lathe than on all —_ attachments are available for milling, spiral- 
other machine tools combined. _ cutting, slotting, relieving, taper turning, 
The 608 is a small but exceedingly _radius turning, grinding, and form- 
powerful back-geared, screw cutting ing. Write for Bulletin 608F, 





> 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 


TOOLING and PRODUCTION 





FASTER FORM-DRESSING 


with J&S Pluidmotion 
RADII and ANGLE DRESSERS 


Dress Two Angles Tangent to a 
Radius in one continuous motion. 


The ONLY Dresser with a MI- 
CROMETER FEED. 


For use in repetitive precision pro- 
duction, where extremely precise 
| depth of radii and simplicity of 
operation are required. Lead-screw 
handle graduated to .001‘’—moves 
dresser forward, backward with 


sensitive range of full inch. 
Model “‘C” “Fluidmotion” Dresser 


“FLUIDMOTION” is the simplest, most accurate method for form-dressing. 
It allows dressing the entire angle-radius-angle wheel profile on surface and 
cylindrical grinders in one continuous motion—with one easy setting. A 
clean, precise form results, with no tool or chatter marks. Angles and curves 
flow into each other. 


Highly skilled operators and elaborate set-ups are unnecessary. Beginners 
quickly learn to turn out contours accurate to .0001”’. 


Features: Automatic centering, dustproof and chatterless, high-carbon, high- 
chrome construction. Dresses wheels up to 20’ in diameter—easily adaptable 
to all surface and cylindrical grinders, with J G S fixtures. 





J & S “FORM-MASTER” ANGLE and RADIUS DRESSER—less expensive— 
dresses both angles and radii. 


WRITE FOR FURTHER INFORMATION 


SEND FOR BOOKLET, “Machine Shop 
TIME SAVERS by J & S”. Illustrates “hs J 
and explains: Cutting Tools, ““Down-Hold” TOOL CO., IN C. 
Vise Jaws and “Attachable” Parallels, M ‘ 


“All-Purpose” Jaw Clamps, and J & §S 
Form Grinding Service. 
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MAXIMUM 
“© PRODUCTION 





“J 


oo! WITH 





w:B 
HERCULES 
HUGH SPELD STEEL 


INTERCHANGEABLE 
PUNCHES 





@ WHITMAN & BARNES HERCULES INTERCHANGEABLE HIGH SPEED STEEL PUNCHES ARE IDENTIFIED BY THEIR 
DISTINCTIVE BRONZE COLOR. os 


| 
Some of the Many Advantages: \ pv pu apie FROM STOCK 
@ Longer Life. | AT STANDARD PRICES 


Increased Salvage Value. 


Hardness Extends 
Throughout. 


Better Performance on 
Abrasive or Tough | Specifications and prices 
Materials. | will be furnished upon request. 
Can Be Reground to 

Smaller Diameters or 


Special Shapes. 
BB Mahou o Sine ood Se (SUP 


WHITMAN s BARNES 


PLYMOUTH, MICHIGAN 


NEW YORK « CHICAGO «¢ [OS eee NMOUSTON 


These punches are available 
with round piercing points, and 
in blank styles. 








NEW 
SOUND 











tells an eye-opening true story of 
cost-slashing production efficiency! 


ACTION-PACKED CUOSE-ups 


\ 








® 


MULTIPRES. 


show how complex 34-piece 
Unit Is assembled at rate of 


16.000 deity 


IN ACTION inc space-saving production line that ends lost motion, 
cuts noise level, speeds output, and makes the operators’ jobs easier! 


Here’s your chance to see how one of the 
biggest makers of auto-door latches and 
similar parts has blown the lid off all pre- 
vious production records. 

You can see how 13 fast-working Denison 
Multipress units form a complete, highly 
efficient assembly line in less than 500 
square feet of space. 

Parts move between stages by the shortest 
possible routes, on chutes and conveyors. 
Fast, easy, safe parts-loading is assured by 
HydrOILic Index Tables on 11 of the 
presses. 








DENISON 
7-2 40)| wae 


.1197 Dublin Road 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


You can follow the oil-smooth, controlled 
accuracy of Multipress in action. You can 
see why its compactness, versatility and 
easy operation pay off so well in high 
production, quality control, lower scrap 
losses and increased safety. 


Show this lively film, at your next meet- 
ing, convention, or school program—or at 
any get-together of shop employees, fore- 
men, or production heads. It’s a 16 mm 
sound-track film cut to 16-minute running 
time. We'll gladly let you use the film 
without obligation. If you don’t have proj- 
ection equipment, a Denison representa- 
tive can handle the entire showing. Write 
for details. 


The Denison Engineering Co. 
Columbus 16, Ohio 
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CONSTRUCTION FEATURES 

A— Pressure adjusting ring with ball 
detent lock 

B — Positive cam closing collar 
C—Hardened cam levers (three) 
D—Self-lubricating bronze yoke shoe 
E— Parallel grip design collet 
F— Precision ground closing ring 
G—Collet pusher sleeve 











Instant adjustment of ring for any collet pressure 
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One customer solved a serious holding problem 
on a 4-station hobbing machine by using Lever- 
matics. Formerly the carbide-tipped centers hold- 
ing the work were breaking much too frequently 
— though the shaft being cut was supported by a 
follower-rest. Levermatics now grip the work 
positively, assuring greater accuracy and uninter- 
rupted production. Another Levermatic operator cut 
machine rates from 4434c to 22%c per 100 pieces. 


We can tell you of many shops with hundreds of 
special adaptations to engine lathes, turret lathes, 
grinders, milling machines, drill presses, etc. Send 
the coupon below! 


SUTTON 
TOOL COMPANY 
STURGIS, MICHIGAN 





GET THIS BOOK FREE® 
@eeeeeeeeeeeeeeeeeseoeeesn 


SUTTON TOOL COMPANY 








. 

. 

© 
* 100 Magnolia Street, Sturgis, Michigan 
° Send new Levermatic 8-page catalog free. re! 
* 
> Name —— =e rs 
. . 
~ Company ——- » 
- Address 2 
@ © 


@eseeeeeeceoeeeeeeeeee ee eeee eee 






Special 


Production During Rearmament 


[Nouster's foremost responsibility 

right now is to produce faster, to 
highest quality standards and at lower 
cost — whether on defense contracts 
or for our civilian needs. 

Today, there are literally thousands 
of operations being performed through- 
out industry which can be speeded up, 
improved in quality and lowered in cost 
by the use of available models of spe- 
cial machine tools. The modern tracer- 
controlled Pantograph machine is such 
a tool. It is both a special purpose 
machine, ideal for short runs, and it is 
an accurate single purpose machine 
which turns out identical parts or piec- 
es to meet tight production schedules. 

The tracer-controlled Pantograph 
machine is used for inside and outside 
profiling, routing, die sinking, mold 
cutting, counterboring, contour milling, 
chamfering, grooving, graduating and 
engraving in ferrous and non-ferrous 
metals, as well as in plastics. 

This machine performs on flat, uni- 
formly curved, cylindrical, spherical or 
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Tracer-Controlled Pan- 
tograph cuts and rounds 
thermal slot in 8-foot 
steel propeller bi 

in 40 minutes; previous 
time was 5 hours. 10 
minutes — just one of 
hundreds of examples 
of time and cost saving 
with tracer-controlled 
Pantograph machines. 


Machine Tools Speed by 


GEORGE GORTON III 
Executive Vice-President, 
George Gorton Machine Co. 


irregular shapes — it works in either 
2 or 3 dimensions, in all directions on 
a horizontal plane, and vertically. It 
employs enlarged masters, templates 
or patterns which are quickly and 
easily made and operates normally at 
a reduction ratio thereby increasing 
accuracy — exclusively characteristic 
of the pantograph. 

Single or repetitive accuracy — 
from one piece to thousands — manual 
or full automatic operation depending 
upon quantities — work sizes from the 
size of a dime to as large as 10 feet. 

A new booklet, ““Pantography,” ex- 

plains the process and shows what 
this type of machine can do for you. It 
is yours without obligation. Write for 
it today. If interested, 
also ask for our latest 
General Catalog 1655. 
Address the George 
Gorton Machine Co., 
1210 Racine St., Racine, 
Wisconsin, U. S. A. 
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WHEEL TE 

















Diemond Bits for Oil Field Drilling Tru-Line Diemond Tools Polished Diomond Contact Points 
Bits for Mining Single Point Dressing Tools Turning and Boring Tools 
aming Shells The Diamond-Miser Diamond impregnated Tools 
Prompt setting Service Radius Forming Diamond Tools Diamond Powder 


Complete Stock of Industrial Diamond Tools for Thread Dressing Special Diamond Tools 
Diomonds 


WHEEL TRUEING TOOL COMPANY 


Established 1910 
3200 West Davison Avenue «+ Detroit 6, Michigan 


HEEL TRUEING TOOL CO. OF CANADA, LTD. ‘WHEEL TRUEING TOOL CO. OF NEW JERSEY 
575 Langlois Avenue 33 West Street 
Windsor, Ontario, Canada Bloomfield, N. J 


DISTRIBUTORS 


DRILLING & SERVICE, INC. JOY MANUFACTURING CO. 
9831 Elm Street, Dalles 1, Texas Sullivan Division, Michigan City, indiane 





OTHER OFFICES —STOCKS—SERVICE JOY MANUFACTURING CO. 

Sh Siler Comer General Offices: Pittsburgh, Penna. 
Abilene Carmi Hobbs Branch Office— WHEEL TRUEING TOOL CO. 
Norman Victorio Long Beach OF CANADA, LTD. 

Odessa Mt. Pleasant Kirkland Lake, Ontorie 


FOREIGN AND EXPORT: MAINE SUPPLY, INC. 
New York Caracas Calgary Vanadium, New Mexico 


ARTHUR B. HAGAN WALTER F. GREENE & ASSOCIATES H. W. TWOGOOD 
Chicago 26, lilinois Indianapolis 8, Indiana Les Angeles 32, California 
ARTHUR J. BAEHR WALTER F. GREENE & ASSOCIATES W. ORLICK, LTD. 
Chagrin Falls, Ohio Dayton 2, Ohio Hamilton, Ontario 
Ht. E. LINNEY COMPANY WILLARD R. GATES MARVIN |. HUME 
Oakland 18, California Fennville, Michigan St. Louis, Missouri 
LOY WRIGHT H. F. SODERLING H. IRVING STRINGER 
Heuston 11, Texas Seattle 4, Washington Worcester, Massachusetts 
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WHY IT PAYS TO STANDARDIZE ON 


WALES @& 


SHEET METAL EQUIPMENT 


@ In practically every sheet metal fabricating plant or de- 
partment there is a need for Wales Machinery and Equip- 
ment. Standardizing on this versatile line assures the exact 
type for various operations. 

For example, hole punching and notching operations may 
be performed on either the Wales Fabricator or on the 
Wales Twin Column Press with Wales Hole Punching and 
Notching Units. Depending on the number of parts and 
the size and shape of the work, one piece of Wales Equip- 
ment is.more efficient and economical than the other. 

To fully determine which Wales Equipment is most ap- 
plicable to a particular type of work, call on Wales Engi- 
neers who have years of experience in the most economical 
way to fabricate sheet metal parts. Yes, make it standard 
practice to call on Wales Engineers FIRST for their valu- 
able suggestions. ‘ 


ESRI OE Ik 


nee 








WALES-STRIPPIT CORPORATION 
GEORGE F. WALES, Chairman 


355 PAYNE AVE., NORTH TONAWANDA, N. Y. 
( Between Buffale and Niagara Falls) 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


WALES TWIN COLUMN PRtss 
siga tha: sy Sap 
¢ i- 


necessity 
of a die set. Write for 
Tc. 


TRU-EDGE CONTOUR SMEAR Cuts 

and trims irregular shapes 

and circles and also beads, t 

tigidizes, forms and f 

flanges. Ideal for acca- 
@ fate, short run work elim- 


inating prohibitive die H 
oe Ses for Catalog TS. | 
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ruggle with 
t die when a 


No strained backs. No bruised 
fingers or toes. Complete safety in 
handling dies up to 500 Ibs. with 
Type D Shoplifter. 1000 Ib. and 
2000 Ib. capacity in Type DX 
heavy duty models. Also handy for 
loading trucks and as an adjustable 
table for handling machine work. 
Automatic brake holds load at 
any height. 
500 Ib. capacity 


Type DX, hand operated 
2000 Ib. capacity 


List prices F. O. B. Chicago 
subject to current discount. 
Fleor lock to hold machine steady 
$16.00 extra for 500 Ib. model 

$24.00 extra for DX models. 


ECONOMY 
ENGINEERING CO. 
4509 W. Lake St., 
Chicago 24, Hil. 
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Why A:B-C Bushings 
Last ¢ mach ae /0% Longer 


Since the inception of this business, we have used only steel containing chrom- 
ium and/or tungsten * That's why A+B+C Bushings deliver as much as 10% longer 
service than the average * When a supplier decides to “up” the quality of his 
steel, it may be a couple of years before his customers get the benefit of the change, 
their orders in the meantime being filled from stock or blanks antedating the im- 
provement * With A-B+C Bushings, steel of chromium and/or tungsten content 
is no recent innovation. They've always been made from this superior grade steel 
* That's why it is always good business to specify A-B-+C. 





HEADLESS PRESS FIT + SLIP’RENEWABLE + FIXED RENEWABLE + HEAD PRESS FIT 


Also Headless Liners, Locating Jigs, Lockscrews, Clamps 


Unexcelled for Accuracy 
and Concentricity 


STANDARD Write for catalog, price list and other informa- 
tion needed by the tool engineer. 


ACCURATE BUSHING COMPANY 
437 NORTH AVENUE, GARWOOD, N. J. © Westfield 2-6400 





















*45 <a 
ce Ww 
DISTRIBUTORS 
BOSTON, MASS. BUFFALO, WW. Y. CHICAGO, ILL. CLEVELAND, OHIO onstae. Bw DAYTON, OHIO 
M. A. Siebert Co. W. $. Gallagher Co. HW. J. Weber & Co. Die Supply Company The $ Geo. D. Laughter Co; 
DAVENPORT, IOWA HOUSTON, TEXAS DENVER, COLO. ” oma MICH. 
Davenport Engineering Corp. Chickering Too! & Equip't Ce. Iver. J. Esbenson Co. 
INDIANAPOLIS, IND. MILWAUKEE, WISC. MINNEAPOLIS, MINN. NEW YORK, W. Y. 
The Standard Die Supply, Inc. The Stone Company, Inc. Chas. W. Stone Co. Carl Eberhard 
ROCHESTER, Wt. Y. PHILADELPHIA, PA. RHINEBECK, W. Y. SOUTH BEND, IND. STRATFORD, CONN. 
wt yA Supply Albert R. Dorn Frank A. Hart Formrite Tool Co. Elisworth Steel & Supply Co. 
wd ws, inc. 
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Save ne wp 
MONEY WITH THIS NEW 


WHISTLER 
U-375 


ADJUSTABLE 
PERFORATING 
DIE SET 








A MONEY-SAVING opportunity to 
prove in your own plant the many ad- 
vantages of Whistler Adjustable Dies. 
Now bein employed by thousands of 
metal working shops. The compact de- 
sign of this special U-375 unit (10” x 
12” working surface) provides up to 
25 holes, 42” to 3%” diameter. Pierce 
materials up to and including 4g,” mild 
sheet steel...in one operation. Minimum 
centers of iB are permitted. Set-ups are 
made quickly and into production with- 
in hours. Precision perforating on long 
or short runs at much reduced expense. 
Re-use of punches and dies writes off 
first cost. The U-375 unit is shipped 
complete ready for immediate set-up. 


ae 
a Os [oo 
/ 






SENT FREE ON REQUEST—Special U-375 Booklet and General Catalogs. 
In brief informative style, with clear-cut illustrations, this literature 
gives complete details about Whistler Adjustable Dies. Write today. 


Ss. B. WHISTLER 
& SONS, Inc. 


748 MILITARY ROAD « BUFFALO 17, NEW YORK 
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Quarl-—formica--Copper bing | 


ingenious Delta set-ups CUT THEM ALL 


Faced with problems of machining out-of-the 
ordinary materials, many shop superintendents 
and tool engineers have found the solution by 
adapting low-cost, high-precision Delta wood 
and metal working machines. Here are typical 
examples: 





Cuttin Quartz National Scientific Products 
g Co., Chicago, built a special 
mounting for Delta 14-:nch drill presses, and fitted them 
with abrasive wheels, to cut wafer-thin quartz crystals for 
communication instruments. Side-mounted, pivoted drill 
press heads are actuated by a hydraulic-cylinder power feed. 
Curtain prevents lubricant splashing 





Boothcraft, Inc., Jamestown, N Y., cuts Formica fos 
restaurant counter and table tops on Delta Unisaws Booth- 


craft also uses Delta disc sanders for finishing the edges of 
sheets of Formica, which has a hardness approaching steel. 


Theres 2 Delta Power Tool for Your Job- 


WOOD OR METAL WORKING 
53 MACHINES — 246 MODELS — MORE THAN 1300 ACCESSORIES 


For Delta dealers, see your Classified Phone Directory under “Tools” 


Cutt Co Y Tubin ~ DELTA POWER TOOL DIVISION 
LeRoi —— an — reel to a Delta . e Re € kwell 


MANUFACTURING COMPANY 


613L E. VIENNA AVENUE «+ MILWAUKEE I, WISCONSIN 















cut-off machine to cut copper tubing to length. Reel cuts 
handling time and labor costs, and permits under-bench 
storage of a variety of sizes 
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Standards 
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There is 
a Johnson 
Dealer 
Near You 





and Close Tolerances 


JOHNSON METAL cuT-OFF 


Accuracy in a saw depends entirely 
on the way it is built. . . . That's 
why we go the limit in maintain- 
ing high machining standards and 
close tolerances in the manufac- 
ture of Johnson Band Saws. YOU 
CAN‘T BUY A BETTER SAW 
THAN A JOHNSON. For value, 
capacity, fast, continuous cutting 
action and economy, Johnson Saws 
lead the field. They will pay for 
themselves quickly and give de- 
pendable trouble-free service year 
after year. 


BAND SAWS 


Model J, p.ctured, 10x18” Capacity, 
available as a wet or dry cutting 
machine. Also Junior Model B, (with 
or without casters) 5”x10” Capacity. 





JOHNSON MANUFACTURING 


ALBION, MICHIGAN 
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Why 
Allen () Head ....., 


tion High unifo 
Set Screws a 


Perfect thre ad 


diam 







Improved heat treatment of Allen O Head 
—.. screws produces greater Rockwell hardness and 
strength to permit firmer tightening. The 
Allen cup point grips the shaft without 
producing chips or particles. Ideal for use and 
re-use under vibrating stress conditions. 


Always the choice for the best 
in precision screws . . . ALLEN O HEADS 


* Cup point for most applications. Cone, flat, half dog and 
oval points are standard Allen points available from stock 
for special requirements. 


ALLEN@: 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. ~ 
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YOO“ INSPECTION Leqess wait ces? 
SIGMA 2HiGH SPEED 


Important “Peatures 


Send us blue prints or samples of parts 
you want checked, giving us your inspection 
requirements. Our Engineers will be 
qlad to make suitable recommendations 


cos A CORPORATION i 
405 Lexington Ave.,New York 17 


1M DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highwey, Detroit 35, Mich. 
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YOU PAY FOR THE BEST... 
BE SURE YOU GET THE BEST 


~~ BUILT IS BETTER-BUILT 


Detro 





Shanks cast-on, Leader pin holes 
inserted or welded and bushing holes 
ore mi 
“Detroit” bushings jig bored 
are full-bearing 
“Detroit” precision 
Parallel surfaces leader pins are 
held to exception- shed 
ally mits 





Factory-built to the most exacting standards, “Detroit die 
sets are also factory-assembled and factory-inspected. You 
don't have to re-work “Detroit’’ die sets in your shop to get 
the accuracy and performance you have a right to expect. 





DETROIT. . . . TR2-5150 NASHVILLE . . . . 7-0437 
For prompt BIRMINGHAM, ALA. . . 3-134] PHILADELPHIA. Vi 4-4084 
BUFFALO. . . . PA9206 PITTSBURGH . Perrysville 4-5111 

CHICAGO. . . . PU5-7694 ROCK ISLAND, WL. RU 8-2814 

: DAYTON. . . . HE3042 ST. LOUIS. . «| FROBTI 
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@ Our engineers can help you 
get more production and reduce 
tool costs by selecting the blade 
materials best suited to your 
requirements in milling and 
boring work. 

@ They are qualified by Inger- 
soll’s 60 years of experience de- 
signing and building milling 
and boring machines and the 
cutting tools that go with them. 
@ Replacement of cutter blades 
is an important part of our 
business — so important that 
we now build seven replace- 
ment blades for each blade fur- 
nished originally. 


THE INGERSOLL MILLING MACHINE CO., ROCKFORD, ILLINOIS 
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and FIXTURES 


STANDARD STEEL 

BLOCKS 
For years Webber has dedicated 
itself to the production of gage 
blocks at a price that even the 
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Quality and precision’ have not 
been compromised in this under- 
taking. Ask those who use them. 
Write for literature. 


GAGE COMPANY 
‘ 12903 TRISKETT ROAD 
ANGLE BLOCKS CLEVELAND 11, OHIO 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 
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illustration shows a special tool 
used in boring and turning a bear- 
ing housing for farm implements. 





Each tool independently adjusted 
by proven micrometer, vernier principle. 
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Specify ATLANTIC 


BAND/SAW BLADES 


Smoother 





TLANTIC SAWS meet all of ATLANTIC'S special alloy steel in- 
your requirements for a superior sures longer wear and easier welding. 
blade on complicated die and fixture ATLANTIC’S one temper saw for 
radius cutting. ATLANTIC special- all metals reduces stock you have to 
izes in accurate milled and precision carry. Cut to length and welded, 
set teeth, hardened to exact temper. ready for use. Packed in strong At- 
. lantic box. Write for new Atlantic 
Catalog. 


Atlantic Saw Mfg. Co. 


INCORPORATED 





Aslantic’s strong, practical box, plainly Exclusively Manufacturers of Band Saw Blades 


pone Tenney aghery ead 160 Brewery St., New Haven, Conn. 








PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 












MARVEL 


950 1 






OTP RES 5 


I $0 w 





4W HOTWORK 








These Die Steels are designed to meet your every 
hot work requirement. They are made to exacting e 
standards and inspected by magnaflux, reflecto- Van adium-Alloys 


scope and deep etching to insure First Quality STEEL COMPANY 
Steels. All grades are available in bars and forgings. 


Our sales representatives will be glad to work LATROBE, PENNA. 


with you in selecting the best grade for your | COLONIAL STEEL DIVISION - ANCHOR DRAWN STEEL CO. 
particular job and in the correct heat treatment for 


maximum performance. 


Booklet "Die Steels for 
Hot Work” sent on request. 
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Screws are engineered to meet demands 
for efficiency and endurance well above 
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To make sure of fastenings equal in 
quality to other components, more manu- 
facturers are specifying Parker-Kalon 
Socket Screws than ever before. The 
reasons are clear. 

Just look at a P-K* Ground Thread 
Socket Set Screw, for example. You can 
see and feel the difference. By any stand- 
ard of comparison, no finer screws are 
made. And the P-K Quality-Control 
makes sure that every screw in every box 
meets specifications. 

P-K production is going all-out to 
meet this mounting demand. For D.O. 
or other assemblies, set your standards 
by P-K quality. Parker-Kalon Corpora- 
tion, 200 Varick St., New York 14, N. Y. 
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Experienced Engineering Counsel... 
The Center of a Successful Tooling Program 


e Years of successful experience in special tooling and related 
production problems are yours for the asking. When the job 
requires special tools call in your National Tool Co. represen- 
tative. He is backed by more than 45 years experience in the 
engineering and manufacture of special cutting tools. This en- 
gineering service is yours—without obligation. 


CLEVELAND 2, OHIO 
REPRESENTATIVES IN MAJOR INDUSTRIAL CENTERS 
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“Bearing Down on Quality.” by A. V. Toth 60 
After the installation of statistical meth- 
ods at Cleveland Graphite Bronze, any 
suggestion of discontinuing the chart 
ing practice on an operation is met with 
objections. 


“Ford Indicates the Way to Quality,” b 
Roscoe M. Smith 
A demonstration of the transition Pe 
“Go" and “No-Go" gaging to indicating 
type gaging and the resultant advan. 
tages achieved by Ford Motor Company. 


“Profitable Experiences in Quality Cm 
by Leo Harrington 
Mr. Harrington relates the ae 
encountered in installing a quality con- 
trol system in a plant manufacturing a 
variety of products. 


“Gears of Exceptional Quality.” by H. b 

Gist 66 
A program of quality control, —o 
into every operation in the production of 
Nash transmission gears. 


“Controlling Precision Grinding.” by R. E. 
Penney 68 
Here's how quality control charting in 
conjunction with timing the duration of 
grinding wheel work contact helped The 
New York Air Brake Company. 


“Who Is Responsible for Products ome 
by Joseph Manuele 
The question of who is responsible pe 
quality—the foreman or the inspector—is 
answered by the plan in effect at West- 
inghouse for placing this responsibility. 


“High Speed Photography Applied to Produc- 
tion Quality.” by J. H. Waddell _.___--_ 76 
Mr. Waddell demonstrates the value of 
high speed cameras in the metalworking 
field. 


“Air Force Quality Control Requirements,” by 
Lt. Col. O. C. Griffith, Jr. — 
Lt. Col. Griffith discusses the progressive 
approach of the Air Force toward Gov- 
ernment inspection and quality control. 
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“The Methodological Content of the Thompson 
Training Program in Quality Control,” by 
James V. Strela __. 90 
A detailing of scope of the Quality Con- 
trol Training Program at Thompson Prod- 





ucts. 
“Brazed Assemblies for Cost Reduction.” by 
N. M. Salkover 110 





How stampings and screw machine prod- 
ucts are brazed into many components. 


“New Metal Treating Process Speeds Cold 
Working, Cold Extrusion of Steel” 124 
A new metal treating chemical process 

is described which greatly extends lubri- 
cation limits in the cold working of steel. 
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Here we've practically put some of 
today’s newest literature up on a 
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“PUBLICATION PREVIEWS” 130 
Here's a wealth of information, but 
too much to carry in your head. 
Study it over and file it; then you'll 
have it when you need it. 


“SHOP AIDS” 152 
We've briefed the content ‘of these 
catalogs to save you time in getting 
information on your requirements. 


“PROGRESS ON PARADE”... 170 
Each and every one of these new 
machines, tools and accessories is 
capable of saving money or increas- 

ing productivity on a job that may 

be baffling you; or of performing a 

new job that has come up. 
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STEEL TUBING and BARS 


Tops for... 


* HARDNESS 

* LONG WEAR 

* TENSILE STRENGTH 
* MACHINABILITY 


* And tops for use in a long 
list of machine parts and 
tools 

Over 200 tube sizes from 
898” O.D. to 8.250” O.D. 
Bar sizes from .171” round 
to 7.5” round. Also Ring 
Forgings. 

Write for a copy of our 
latest stock list today. 
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editorial 
authors of quality 








Now that the last page, paragraph and sentence of this issue have been 
finished-tooled and put in production, the most important job of all falls upon 
you, the reader. We have spared no effort that this shall be as pleasant and 
beneficial a task as you could wish. 

This is our 4th Annual QUALITY CONTROL Feature Issue. As proud 
of it as we may be, the real credit for the meat and substance contained in 
these pages must go to the several authors whom we have prevailed upon to 
share their knowledge with you. There is something extra-special for all. 
You will find many ideas to use and to pass along to your associates. 

You don’t have to be an automobile manufacturer to have a gaging prob- 
lem. Are you producing air valve parts at such a high rate that GO-NO-GO 
gages can’t keep up? Ford Motor Company had such a problem and Roscoe 
Smith tells how they licked it. 

Who gets the blame when things go wrong, quality-wise? Or, as Joseph 
Manuele of Westinghouse has titled his article, “Who is Responsible for Qual- 
ity?” You'll have to read his story in order to find out whether it is the fore- 
man or the inspector! 

Are you all enthused over the money savings represented by Quality 
Control? We quote: “We were interested in something more than money, we 
were interested in safeguarding the reputation we had painstakingly built up 
over the past thirty years.” Al Toth’s accounting of the Cleveland Graphite 
Bronze Quality Control program has plenty that you can start using next week. 

What do you have in common with The New York Air Brake Company? 
If you are doing precision grinding to a .0001” tolerance on machines nor- 
mally capable of holding to .0003” only, you can appreciate what Russ Penney 
had to go through. As he shows, it can be done, thanks to Quality Control. 

H. S. Gist, Nash Master Mechanic, had to put in a plug for their States- 
man model on account of the quietness and durability of the gears in their 
synchro-mesh transmission. He attributes this to “....a program of Quality 
Control which has been projected into every operation in the transmission 
department. ...” If you’ve got gear noise, this story will make you gnash 
your teeth in envy. 

Chief Inspector Harrington of the King-Seeley Corporation, long experi- 
enced in the workings of Quality Control, serves up warnings as ‘to pitfalls 
that may be encountered, in addition to stressing the things that are most 
productive in cutting costs and improving quality. 

Maybe you have a headache due to speed; a mechanism that performs 
according to the dictates of quality at slow speed only. When you speed it 
up to its intended rate, something goes sour. At that speed you can’t see, 
hear or feel anything wrong. What to do? John Waddell, of Wollensak Opti- 
cal Company, pours a flood of light on the subject and shoots as many as 
14,000 pictures in a second. Projected on the screen, there’s your spring con- 
tact jumping all over the place instead of making contact! 

Our authors are busy men, and in these troublesome times they are busier 
than ever. It can be taken only as a compliment to the readers of TOOLING 
and PRODUCTION that these men have been willing to devote “extra-cur- 
ricular” time and energy to the building of their stories so that you in par- 
ticular and industry in general may benefit from their experience here recorded. 

Next year will see our 5th Annual QUALITY CONTROL Feature Issue. 
How we’re going to be able to make it better than this one is certainly the 
sixty-four dollar question. All we can say is that it won’t be for lack of trying. 
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This display of bearing components made by The Cleveland Graphite Bronze Company 
have been subjected to chart control during production. 


Any appreciable deviation in these dimensions would lead to product failure. 


The Cleveland Graphite Bronze pio- 
neered, designed and introduced most of 
the sleeve-type bearings and bushings in 
use today. The fact is that almost every 
device which employs a revolving shaft 
can use the precision products we manu- 
facture in our four plants. 


Organizational Setup 


The relationship of inspection, manu- 
facturing and engineering in our com- 
pany is unique in that the inspection 
department is part of the manufacturing 
division. This organizational setup was 
made six years ago, and it has added 
strength because engineering and manu- 
facturing must work as a team. 

This new organizational setup was 
later to become the firm foundation for 
the introduction and the propagation of 
Quality Control by statistical methods. 





by A. V. Toth 


Quality Control Engineer 
The Cleveland Graphite Bronze Company 
Cleveland, Obio 











We had heard of statistical Quality 
Control prior to 19438, so when the War 
Production Board sponsored an intensive 
ten day course at nearby university in 
1944, we sent an engineer to take the 
course and report on the probable appli- 
cations in our company. He made a few 
pilot applications on chart control on his 
return, but working alone he was unable 
to work up sufficient enthusiasm in the 
production personnel to overcome the in- 
ertia caused by statements, “Our busi- 
ness is different,” “Our tolerances are 
too close for chart control,” therefore 
the original effort was abandoned. 

Five years later, early in 1949, our 
top management having heard of the 
manifold benefits obtained by the use of 
chart control, decided to try anew the 
methods which had been used by such 
apparent success by others. 


“Hele eieie's, 3 try, try again’ 

This time, however, everyone recog- 
nized that the installation of statisti- 
cal methods would require a continuous 
selling job until such time that the pro- 
cedures would sell themselves to the 
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production men. Although much of the 
literature up to this point gave many 
glowing accounts of money saved through 
reduced inspection costs, our prime con- 
cern was to improve the quality of our 
products. We do not wish to give the 
reader the impression that we were not 
interested in saving money. We were 
interested in something more than 
money, we were interested in safeguard- 
ing the reputation which we had pains- 
takingly built up over the past thirty 
years. We were and still are willing to 
accept all savings which would accrue 
through the use of statistical methods. 


We are guided in our manufacturing 
processes by blueprints which show the 
usual maze of dimensions. Our design- 
ers expect strict adherence to all dimen- 
sions and they look askance when they 
are approached for deviations. However, 
they do agree that all dimensions shown 
on the drawings are not of equal impor- 
tance, and that deviations are possible 
and occasionally permissible, even on 
major dimensions. 

A major dimension is one which when 
deviated frorh to a great extent would 
lead to an early failure of the product. 


Tolerances Involved 


The tolerance we have to work with 
vary, depending upon the particular di- 
mension or characteristic involved, Fig- 
ure 1. For example, the crush height 











has a tolerance of + .0005 inches, while 
the overall length has a tolerance of + 
.005 inches. One of the closest toler- 
ances we have to work to is the one on 
the wall thickness which is + .00015 
inches. 


It was on the major dimensions that 
we felt we should concentrate our efforts 
of manufacturing chart control. One 
such major dimension is the crush height 
of the insert-type engine bearing with 
a tolerance of + .0005 inches. The bear- 
ings are held in a hardened steel fix- 
ture block of the same diameter as the 
high housing bore, thereby simulating 
actual assembly conditions. The part- 
ing line faces are then machined on a 
vertical broach. We had deemed this 
operation so important that an inspector 
was assigned to work with each machine 
operator in order that the output of each 
machine could be inspected immediately. 


Initial Charting 
Because of the urgency of redueing 
the amount of defective pieces which got 
by our inspection system at this opera- 
tion, we decided to start our charting at 
this operation. This was contrary to all 
accepted starting points because the 
(Continued on page 194) 
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Ford Indieates 


the Way 
to Quality 


The means of measuring has invari- 
ably been dictated by the need. 


This need significantly asserted itself 
when man gave up his complete inde- 
pendence in favor of community life. 
Organized agriculture, organized manu- 
facturing, the preparation of things for 
sale and other factors of the like, made 
it necessary for man to resort to more 
absolute systems of measurement than 
had heretofore been required. The most 
logical system, and one to which a num- 
ber of our present units of measurement 
can be traced, was based on the propor- 
tion of various members of the body and 
other standards of size achieved with 
some consistency by the growth of liv- 
ing things. 

With the increase in specialization and 
the approach of the idea of parts inter- 
changeability, the need for the universal 
and more exact standardizing of meas- 
uring units became apparent. Reference 
standards were set up to which all meas- 
urements were related and secondary 
reference standards were carried to all 
parts of the earth in order that a meter, 





Fig. 1. Showing the use of a solid type snap 
gage in checking the diameter and parallelism 
of the crankshaft connecting rod journal. 
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Fig. 2. Showing the use of an indicating-type 
snap gage in checking the diameter and parallel- 
ism of the connecting rod crankshaft journal. 





for instance, would be the same in the 
Fiji Islands as it was in Paris, France. 
Industry, having adopted universal 
standards of measurement, set up fixed 
gages for the various dimensions which 
had to be measured in its products. 
These became commonly known as “Go- 
No-Go” gages, and for a long time served 
the cause of parts uniformity satisfac- 
torily. 

But the continued evolution and im- 
provement of mass production methods 
has resulted in a new need over recent 
years. It is one which places a different 
emphasis on the attainment of parts 
uniformity, and the methods of measure- 
ment to be employed. Since extremely 
high production output can no longer 
be adequately inspected for quality con- 
formance on a per-piece basis, the pres- 
ent need is for some means of dimen- 
sional control in the production process 
itself. The answer to this is found by 
the use of indicating type gages. 

With fixed type gages of the “Go” and 
“No-Go” variety, inspection was limited 
to the segregation of bad production 
from good. The parts produced by the 
manufacturing operation were routed 





by Roscoe M. Smith 


Director of Quality Control 
Ford Motor Company 
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Type of Gaging Equipment 


Original Cost 
remove (5000 Applications) 


Applications) 





is worn beyond adjustment or repair 


Time required to place in gage, inspect and 
Time required for repair or adjustment (5000 


Number of gaging applications before gage 


O66 Method Now Mothed 
Standard Portable Indicating 
Thread Plug Gage Male Thread Gage 
$8.00 $250.00 
1200 min 350 min 
60 min 15 min 
5000 300,000 








through an inspection station where they 
were checked for conformity to the spe- 
cified dimensions. They were either “Go” 
or “No-Go”—acceptable or unacceptable. 
It is in this respect that the modern con- 
cept of statistical process quality control 
is so vastly different. Indicating type 
gages can measure the amount of dimen- 
sional variation that is evident between 
parts produced by the process at the time 
of production. These measurements are 
like railroad blinkers, warning of im- 
pending danger before the crossing is 
reached—the crossing in this case being 
the transition from quality production to 
defective production. This is the kind of 
protection that has long been sought by 
industry. It it a reality at the Ford 
Motor Company. 

One consideration, however, that pre- 
vents many manufacturers from convert- 
ing to indicating type gages, is cost. 
Their argument is that precision indi- 
cators are many more times more expen- 
sive than are gages of the “Go” and 
“No-Go” variety, and that an extensive 
program of conversion would automati- 
cally result in vastly increased operat- 
ing costs. This is an utter misconception. 

Consider, for example, the comparative 
study made in checking the thread of a 
connecting rod nut for assembly condi- 
tion, and shown in the accompanying 
table. 

In terms of dollars and cents this rep- 
resents, conservatively, an annual sav- 
ings of approximately $3,500 in labor 
and replacement costs. And of far 
greater importance are the less obvious 
savings effected in improved quality and 
reduced scrap and rework losses. 


The transition from “Go” and “No- 
Go” to the indicating type gaging, and 
the resultant advantages, is best illus- 








trated by example. 

Figure 1 shows the use of a solid type 
snap gage used in checking the diameter 
and parallelism of the crankshaft con- 
necting rod journal. In this case, six 
separate applications of the gage are 
necessary. First, it is placed on one end 
of the journal to check the diameter, 
then rotated 90 degrees to check out of 
round. This is repeated at the center 
and opposite end. The great disadvan- 
tage of this type of gaging is that it 
is only possible to determine whether or 
not the part is within extreme tolerance. 

The first step toward improved meas- 
uring accuracy was accomplished by the 
adoption of an indicator type snap gage 
as shown in Figure 2. This gage elimi- 
nates the inspector’s dependence on 
“feel” and indicates the presence and 
direction of any dimensional variation. 
Since six individual checks still had to 
be made, however, the inspector was 

(Continued on page 96) 





Fig. 3. Showing the use of a triple orifice air 
snap gage in checking the diameter and paral- 
lelism of the crankshaft connecting rod journal. 
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Profitable Experiences 
in Quality Control 


Our five years experience with Quality 
Control has shown us that this “tool” 
properly used will result in better and 
more uniform products at less cost than 
can be produced by normal inspection 
methods. This statement applies equally 
to our normal peacetime products as well 
as any items which we are or may be 
making for defense. 


by Leo Harrington 
| Chief Inspector 


King-Seeley Corporation 
Ann Arbor, Michigan 


King-Seeley’s numerous products clear- 
ly show the flexibility of an effective 
quality control program. We have ap- 
plied quality control techniques to the 
manufacture of automotive instruments, 
governors, interval timers, instrument 
panels, electrical appliances, and auto- 
motive accessories. We are also applying 
these same techniques on war contracts 
with both the Army and Navy. 


It is not our intention to try to tell 
the other fellow how to start a quality 


Operator assembling wires to a-2 burner electri- 
cal range. All connections are checked for 
tightness of nuts by employing torque wrenches 
and plotting results on average and range chart. 











Inspector checking diaphragm depth on electric 


gage oil pressure plug. Note control charts 


above inspector. 


control program. The method of intro- 
ducing a quality control program and 
its relationship to the manufacturing 
organization is a controversial issue. 
We admit we could have approached the 
task in several ways. The important 
point is that the methods chosen have 
worked. 

King-Seeley has always enjoyed the 
reputation of having a good efficient 
inspection department. Five years ago 
this inspection department was doing 
a good job in its assigned responsibilities 
and in comparison with other inspection 
departments in comparable industries. 
We maintained complete inspection re- 
ports and summaries. We had excellent 
gaging facilities and a modern inspec- 
tion laboratory. Our customer complaint 
record was more than satisfactory and 
our field return units were few in number 

With inspection operations so satis- 
factory you would assume there was no 
desire for improvement. This was not 
the case. The cost of such inspection 
control left much to be desired. Competi- 
tion demanded a reduction in inspection 
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costs while the buying public still looked 
for and expected equal or better quality. 
Statistical quality control engineering as 
we had been exposed to it seemed to 
point the way to efficient inspection at 
less cost, to a reduction in manufactur- 
ing scrap, and to the maintenance of an 
efficient inspection organization. 

Management, always alert to possible 
improvements to be made in manufac- 
turing methods, provided the necessary 
background. Inspection staff personnel 
had attended a quality control course 
given by the University of Michigan as 
well as numerous quality control meet- 
ings and conferences. Procurement of 
quality control publications and visits to 
various plants were authorized. 

A formal quality control program, was 
established Jurte 25, 1947. The scope of 
proposed quality control activities was 
presented to management and approved. 
The required equipment and necessary 
personnel were also obtained. 

Quality Control was created as a staff 
function of the Chief Inspector who re- 
ported to the Factory Manager. The 
quality control staff consisted of a quali- 
ty control engineer, two assistant quality 
control engineers, and a clerk. 

The quality control department was 
assigned the task of engineering the in- 
spection activity. This group would pro- 
vide the methods to be used by inspection 
in controlling quality. They would de- 
termine the type of measurement to be 
used and the necessary records to be 
kept to analyze quality. In no way was 
the inspector’s job infringed upon or 
were his responsibilities taken from him. 

In August, 1947 we began to introduce 
quality control in our electric gage de- 
partment. This was an assembly opera- 
tion of the electric gas level, oil pres- 
sure, and water temperature gage com- 
ponents. We began work on the basic 
electrical sub-assembly used in the gas 
level and oil pressure gages. 

The inspection data for the last six 
months were carefully reviewed by the 
quality control department. All causes 


for rejection were classified as to in- 
tensity and scrap loss. Each operation in 
the assembly line was carefully ex- 
mined to determine the exact cause for 





rejection. The operator, the production 
foreman, and the inspection foreman 
were invited to give their views. 

All of this was recorded and carefully 
studied by quality control. Sub-lots of 
production were sent thru the line to 
check the various opinions and to prove 
or disprove the given explanations. Thus 
the true facts were obtained. These facts 
were presented to production, inspection, 
tooling and engineering, with recom- 
mendations as to what should be done. 
Methods were changed, tools were cor- 
rected or redesigned, specifications were 
changed or made more clear. As a result 
the rejects were reduced substantially. 

As soon as the production operator 
saw something being done to remove the 
cause of rejections from her job she 
naturally put more effort into controlling 
the items she was fully responsible for. 
The quality control engineer was her 
friend. He was getting action on com- 
plaints she had registred many a time 
to her foreman without getting action. 

As each operation was corrected quali- 
ty control established inspection proced- 
ures to maintain control. Lot by lot 
sampling, and average and range control 
charts were the statistical quality con- 
trol tools used. 

The results of all this work were not 


surprising. For years we had found 
( Continued on page 200) 





Assembling electric gage gas level unit dia- 
phragm assembly. This operation is controlled 
by an average and range chart. 
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Gears of Exceptional Quality* 


During the past two years Nash ‘has 
been producing synchro-mesh transmis- 
sions of exceptional quality for the 
Statesman model. Although quietness 
has been the major objective, a partner- 
ship of engineering and production ac- 
tivities has made possible an important 
improvement in durability as well. These 
results have been achieved by virtue of 
some interesting modifications in gear 
tooth form, application of Red Ring 
crown shaving, and the development of 
specially designed cutters for hobbing, 
shaping and shaving. 

Behind these major developments is a 
program of quality control which has 





by H.S. Gist 
Master Mechanic 


Nash Motor Division 
Nash-Kelvinator Corp. 








been projected into every operation in 
the transmission department, starting 
with the basic materials. The quality 
control methods, coupled with new cut- 
ting tools, have made it possible to pro- 
duce transmissions of exceptional quality 
without relying upon entirely new ma- 
chinery. 

Quality control starts with the ma- 
terial specification, gear steels being 
checked at the source by the metallurgi- 
cal department. Similarly, forging prac- 
tice is held under careful control to as- 
sure proper metal density, development 
of grain flow and close control of forg- 
ing temperature. Heat treatment of 
machined parts also is subject to control. 
All heat treating is done in modern con- 
trolled atmosphere furnaces with em- 
phasis on maintaining furnace tempera- 
ture within close limits and accurate 





*Acknowledgment: For this article, so appropriate 
to our 4th Annual QUALITY CONTROL Feature 
Issue, we wish to express appreciation for the 
courtesy and cooperation of Chilton Publications’ 
Editor James R. Custer. It first appeared in 
1951. 
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Hobbed Gear Tooth 





Shoved To 0003" 
wed To 005" 
Tip Reliet 





Protile 
With Fillet 


Shoved Gear Tooth 











Showing the elements of gear tooth modification 
described by Mr. Gist. Top view represents the 
hob tooth with protuberance and full tip radius. 
Center view shows a hobbed gear tooth with 
undercut and full fillet radius generated by the 
hob. The lower view shows a shaved gear tooth 
with a fillet-involute blend and tip relief. 
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timing of furnace cycles. 

Gear tooth modification and crown 
shaving, which contribute largely to the 
results achieved here, are translated in 
practice through the use of Barber- 
Colman hobs of special design, Fellows 
shaper cutters of special design and 
specially designed circular shaving cut- 
ters for Red Ring crown-shaving ma- 
chines. Several Barber-Colman vertical 
gear hobbers of late design, used on 
some of the gears, make it possible to 
employ triple-lead hobs to speed produc- 
tivity materially. 

Finally, quality control is assured by 
the adoption of inspection methods de- 
signed to give “master” gear quality. 
Basic control stems from the gear lab- 
oratory which is equipped for inspecting 
gear cutting and shaving tools, and for 
making regular sampling inspection of 
production gears to verify and approve 
each new setup. On helical gears, lead 
is checked by means of a Red Ring lead 
checking machine; involute form is veri- 
fied on an Illinois inspection machine; 
while noise is checked in one of the new 
Red Ring gear speeders. 

It is noteworthy, too, that when sample 
gears taken from a new setup are to be 
inspected in the gear laboratory, they 
must conform to master charts taken 
directly from the characteristics of the 
gear cutters and shaving tools. 

Supplementing this basic laboratory 
control are routine inspection methods 
including sound testing of all gears. 

































































One-half of the transmission main shaft is being 
finished-turned, in one setting, from the full 
diameter bar. This view gives an idea of the 
great rate of metal removal with the single- 
point carbide tool. This operation is performed 
in one of the Monarch Monomatics, equipped 
with automatic tracer control. 


Since sound testing is an exacting 
procedure, only a little additional time 
is required to select properly matched 
sets of gears for a transmission as- 
sembly. For this purpose, inspected 
gears are placed on a rack, after ac- 
ceptance, and mating gears mounted on 
the same rack in a parallel row. The 
matched sets then are kept together for 
purposes of final assembly. 

The modification in tooth design are 
of unusual interest 
since they combine 
some of the latest 
principles known to 
the art. In the first 
place, all gears are 


(Continued on page 74) 





Close-up (with guard 
open) of Red Ring gear 
finisher with circular 
cutter for crown-shav- 
ing Nash transmission 
gears. Shown in this 
view is the shaving of 
a countershaft cluster 
gear. 
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end-feeds 
a predetermined duration of 
The stop clock signals the finish 


The operator each piece through 
the grinder for 
wheel contact. 
of each grind. The inspector checks the fin- 
ished work in the airing ring of the Precision- 
aire indicator. (Left) Stop clock and Precision- 
aire gage. Indicator scale with preset limit 
markers (see inset) forms a control chart or 
toolwear chart. The indicator “chart” plus 
“alarm célock’”” permit control of the toolwear 
cycle to the extremely tight specification. 





Controlling Precision Grinding 


During the last few years, manufac- 
turing plants engaged in fabricating 
parts to modern design and tolerances 
have been compelled to production-grind 
both internally and externally to .0001” 
tolerances or less; and in many cases to 
a three micro-inch finish: Such toler- 
ances were necessary in our case to 
enable hydraulic pumps to operate suc- 
cessfully up to 4200 rpm at 3300 psi 
pressures, and in order to meet com- 
plete interchangeability requirements. 
Of course, with thousands of such parts 
being processed weekly, production grind- 
ing procedures had to be improved as to 
tolerance and finish capabilities, thus 
taking the place of slower lapping pro- 
cesses. 

Here is the story of how one such com- 
ponent was fabricated and successfully 
put on a high production basis in our 
factory. 


Centerless Grinding 
Various pistons running from .2813” 
to 1.212” O.D. with lengths of .704” to 
4.105” had to be held to .0001” tolerance 
on the O.D. and to 25 millionths taper 
and out of roundness, together with a 
maximum of 3 micro-inch finish. The 





by R. E. Penney 
Quality Control Supervisor 
The New York Air Brake Company 
Watertown, New York 








supplier of the grinding machines felt 
that the normal capability of the ma- 
chine was .0003”, which meant that some 
additional method of control had to be 
used in conjunction with our grinding 
operations. 

It was found that proper selection of 
the grinding wheel, and precision dress- 
ing of the wheel at predetermined fre- 
quencies were necessary in order to 
maintain the 3 micro-inch finish. It was 
found necessary to produce the desired 
finish at the same time that final size 
was attained because any additional lap- 
ping would not remove material con- 
sistently in millionths, at a sufficiently 
rapid rate. 

The nature of the job called for the 
selection and use of the best, coolant. 

Steps were taken to insure maintain- 
ing the grinding machine in good con- 
dition at all times. 

The project called for the most highly 
skilled grinder operators and experi- 
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enced supervision. 

The parts as fed to the machine had 
to be more uniform in those character- 
istics of finish, size, taper, and out of 
roundness, than previously. This meant 
establishing three progressive steps of 
grinding after heat treat and before 
finish grinding. These followed one 
grinding operation before heat treat. 
The several grindings form the desired 
characteristics progessively, as noted in 
the accompanying tabulation, “Grinding 
Operations.” 


(Above). Chart of successive grinding operations, after heat treat, through finish grind. 
Frequency distribution and percent defective characteristics of one piston O.D. 
same operation and workpiece is shown for 1950 on page 72. 


The above steps brought only approxi- 
mately 60% of the production parts to 
the .0001” tolerance. Therefore, our next 
step was to incorporate some form of 
quality control charting in conjunction 
with the time cycle of the wheel contact, 
together with end-feeding of the ma- 
chine. A step clock was mounted on the 
machine in front of the operator, so that 
he could measure in seconds the duration 
of wheel contact, which of course is con- 

(Continued on page 72) 
(Below) 


in 1946. This 
Improvements in quantities within 


specifications and percents defective are most outstanding. 
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Who is Responsible for 
Produet Quality? 


The question of who is responsible for 
quality—the foreman or the inspector— 
is a very real one in industry. On the 
surface it may seem an academic ques- 
tion. For purposes of management, how- 
ever, determination of who should be 
held responsible for poor quality is an 
important problem: the foreman ordi- 
narily does not inspect the product; and, 
the inspector does not make it. 

Before analyzing the inspection func- 
tion, it should be agreed that inspection 
is a sorting operation and is performed 
for the purpose of segregating the prod- 
uct into one of two categories, “Accept- 
able” and “Not Acceptable.” Inspection 
performs no operation on the product: 
it does not alter form, shape, or appear- 
ance. It merely evaluates product quality 
for purposes of acceptance or rejection. 

This view of inspection does not over- 
look the function ordinarily known as 
quality control. What has been said about 
inspection may be said about quality con- 
trol. Quality control is merely a system 
of INSPECTION, ANALYSIS, and AC- 
TION applied to a manufacturing pro- 
cess so that by inspecting a small portion 
of the product currently produced, an 
analysis of its quality can be made to 
determine what action is required on the 
operation to maintain the desired level 
of quality. 

Any quality attributes or characteris- 
tics existing in the product have been 
placed there during its processing. From 
this analysis of the problem of responsi- 
bility for quality was developed the 
slogan “QUALITY MUST BE BUILT 
INTO A PRODUCT: IT CANNOT BE 
INSPECTED INTO IT.” 

The foreman is responsible for pro- 
ducing a quality product, and any cen- 
sure, or criticism, for failure to produce 





by Joseph Manuele 
Director 
Headquarters Quality Control Dept. 
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Fig. 1. 


On the DA-Salvage Tag, the inspector 
notes identification of the part and describes 


the defect in detail. Carrying the signatures 
of foreman and inspector, the tag keeps the 
part out of production until defect has been 
corrected to inspector’s satisfaction. 


a quality product must be aimed at the 
foreman. The foreman’s responsibilities 
include: (1) provision of proper instruc- 
tion for workers; (2) provision of cor- 
rect tools, materials and manufacturing 
information; (3) assignment of the right 
man to the right job; (4) instillation in 
the workers of a feeling of the import- 
ance of doing a good job. 

The inspector is responsible for evalu- 
ating quality determining what the 
quality is—and comparing this with the 
specified quality standards. If the prod- 
uct meets the quality standards speci- 
fied, it is allowed to move to the customer 
or to the next operation as required. 
However, if the quality is substandard to 
a degree that will make the product un- 
satisfactory to the customer, or will 
necessitate further processing without 
correction, the inspector must take steps 
to earmark it to take it out of the stream 
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of production. 

For this purpose, the DA-Salvage Tag 
shown in Figure 1 is a very satisfactory 
tool. The tag is made out by the inspec- 
tor. On it, the inspector shows the com- 
plete identification of the part or ap- 
paratus. He also describes the defect in 
detail. Both the inspector’s signature 
and the foreman’s signature must be 
affixed on the tag before it is attached 
to the rejected part, or apparatus. 

Once this tag is attached to any re- 
jected part, or apparatus, the material 
is kept out of production until the defect 
has been corrected to the satisfaction of 
the inspector. Of course, a “right of ap- 
peal” from the inspector’s decision 
is given the foreman. This prevents any 
unreasonable or abritrary decisions on 
the part of the inspector, and effectively 
places the responsibility where it belongs. 
The foreman is held responsible for 
quality of product and the inspector is 
held responsible for properly evaluating 
product quality and keeping subquality 
products from leaving the department. 

Since defective parts are rejected by 
both the inspector and foreman, both 
have to signify their agreement to any 
necessary salvage or repair action which 
may be taken. 

The DA-Salvage Tag also forms a 
basis for authorization of repair opera- 
tions. All repair-work tickets and ma- 
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terial requisitions issued for the purpose 
of repairing rejected parts must show the 
DA-Salvage Tag number as authoriza- 
tion for such expenditures, otherwise 
the Accounting Department will not al- 
low them. If the parts cannot be re- 
paired and must be scrapped, the cost of 
such scrapping is calculated on the DA- 
Salvage Tag by the Accounting Depart- 
ment and, in this respect, it serves as 
an accounting of original entry. 

Operation of this policy of defining re- 
sponsibility for quality has resulted in 
improved product quality and reduction 
of defectives. The foreman understands 
his responsibility and authority; he 
knows that the inspector has the last 
word in regard to quality. This leaves 
the foreman with complete authority for 
operating his department and, at the 
same time, it protects product quality 
because the inspector can exercise his 
prerogative to “DA-Tag” any products 
which fail to come up to the specified 
quality standards. 

The DA-Salvage Tag forms a part of 
the financial accounting system, and once 
it is initiated by the inspector must be al- 
lowed to clear in accordance with pre- 
scribed accounting procedures. Since it 
has the weight of accepted accounting 
procedures back of it, it forms an ef- 
fective tool that the inspector can use 
as required to protect quality. 


kKkkKk* 
Your Blood Saves Lives 


The high casualty figures for American 
forces in Korea have created an urgent need 
for blood plasma and have prompted the De- 
partment of Defense to order a special Armed 
Forces Blood Donor drive for 300,000 pints of 
blood monthly for the next ten months. Present 
donations fall far below this figure—in June, 
only 50,000 pints; in July, the offers dwindled 
to 36,000. 

The 3,500,000 troops now in the Armed 
Forces will be asked to give half of the 
total blood reserve. The remainder must 
come from the civilian population. 

The paramount importance of this program 
is shown by the effect of the increased use of 
the blood reserve in keeping the wounded 
alive. In World War I, out of every 100 who 
were alive when they reached. the most ad- 
vanced surgical hospital, eight died. In World 
War Il, the percentage fell to 4.5. In Korea, 





it has been 2.6. 

General George C. Marshall has made the 
following appeal: ‘Please call your Red 
Cross Chapter or Blood Donor Center and 
make an appointment for donating your 
pint of blood. Facilities have certain capa- 
cities, and if everyone attempts to crowd in at 
the samé time, some people are going to be 
denied the opportunity of doing their share 
in giving blood for our Armed Forces. 

“If every American will give three pints of 
blood before next summer, our immediate 
problem will be solved. But it must be done 
in a systematic manner. Red Cross and Blood 
Donor Centers can accommodate only a cer- 
tain number of people at any one time, so— 
please call them before going down to the 
Center to donate blood. And then, most im- 
portant of all, keep your appointment. Remem- 
ber—you can't transfuse a promise.” 











72 


. . « Precision Grinding, from page 69 
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trollable by the operator. To determine 
the number of seconds the wheel must 
contact the work, a linear scale Pre- 
cisionaire indicator with 10,000-1 magni- 
fication was installed adjacent to the 
time clock together with its “airing” or 
gaging ring. 

Now, as the parts are semi-finish 
ground to a .0002” tolerance they are 
segregated into four groups, so as to 
maintain as uniform a size as possible 
within any group of pistons being fed 
to the machine at one time. This makes 
possible a more uniform timing or dura- 
tion of wheel contact, thus producing a 
large percentage of the parts well within 
the .0001” desired tolerance. 

After the grinding operation is set 
up, each piece as it is removed from the 
grinder is placed in the airing ring and 
the linear indicator scale tells the opera- 
tor just where within the tolerance the 
parts are with the particular timing he 
is using. As the parts gradually build 
up in size, toward the maximum, he in- 


creases his timing in seconds, thus bring- 
ing the parts back to the desired nomi- 
nal. This adjustment or time-compen- 
sating procedure is repeated as the wheel 
breaks down, until it is necessary to re- 
dress the wheel in order to maintain fin- 
ish and for size. The factors of taper and 
out of roundness, being common charac- 
teristics of the setup, are only checked 
once every 25 pieces. Also, different time 
intervals have to be used as different sub- 
groups (the four originally segregated) 
from the semi-finish grind are fed into 
the machine. 

As progress was made in the mechani- 
cal setup and as increasing skill was 
projected in the overall procedure, we 
were able to run 98% of the pistons 
within the .0001” tolerance, excluding 
setup loss, and with less than one-half 
percent overall scrap. 

The accompanying “Frequency Distri- 
bution” and “Percent Defective” charts 
show a typical 1950 run through our 
plant as compared to five years ago. 
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| (p ap Medeeeed cincimat Automatic Milling 
Y, 


bination Automatic Two Spindle Fixture 


Down-milling — auto- 


ne style of sliding clutch, manufactured by a matic backlash elimi- 


ominent eastern corporation, required six milled nator, a 1-12 standard 
pts, To keep the cost of the operation in line feature 

ith production, Cincinnati Application Engineers ; ‘ 4 
sled up a CINCINNATI No. 1-12 Plain Automatic 300 in. per min. rapid 


traverse—a 1-12 stand- 


illing Machine with a two-spindle automatic ard feature 


dex fixture and suitable cutters, ready for pro- 
ction. In addition to the obvious advantages of 
tomatic indexing and milling two parts at one 
me, there are four advantages in this machine 
hich are not apparent in the photograph. 


Dynapoise overarm — a 
1-12 standard feature 










Automatic spindle stop— 
a 1-12 standard feature 


iiname.... Sliding clutch Many other standard fea- 
tures of value in performing 
3 hp milling operations at 
low cost, on parts made in 
large or small quantities, 
are described in catalog 
No. M-1555-1. May we send 


a copy to you? 


pierial..... Steel 

poration ... Mill six slots 

iting speed. 82 feet per minute 
ed........ 9 inches per minute 
foduction... 38 per hour 


Qvipment ... CINCINNATI No. 1-12 Plain 
Automatic Milling Machine, 
with tooling by Cincinnati 








ICINNATI No. 1-12 Plain Automatic Mill- 
9 Machine. Complete information on all 
atures and their benefits may be ob- 
ined by writing for catalog No. M-1555-1. 


E CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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BROACHING MACHINES © FLAME HARDENING MACHINE 
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. Gears, from page 67 


shaved on Red Ring gear finishers and 
one gear of each pair is crown-shaved 
(elliptoid form). The amount of crown- 
shaving is 0.0004” per side. 

Another outstanding feature, employ- 
ed by Nash, is the development of a full- 
radius fillet at the root of all gear teeth 
in Nash transmissions. As a corollary of 
this design element, the whole depth of 
the tooth is only 0.020” greater than 
standard. Adoption of the full-radius 
fillet has increased the strength of gear 
teeth materially and gives assurance of 
freedom from breakage or failure due 
to unusual loading. 

Finally there is a third element of 
design in the nature of tooth profile 
modification and also fillet relief aimed 
at facilitating the crown-shaving opera- 
tion. This amounts to a “protuberance” 
undercut of 0.002” on the flank of the 
gear tooth from the radius to the start 
of the active profile. 

The combination of these special de- 
sign features results in unusually quiet 
gear trains, free from edge loading of 
gear teeth under unusual load conditions 
which may cause momentary shaft de- 
flections, and durability of salutary char- 
acter. 

Coming to the details of some selected 
parts, it is of interest to comment on 
the machining of the transmission main 
shaft. Made from NE 8620 bar stock, 
it is chamfered and cut to length in a 
Cone four-spindle cut-off machine, then 
centered. The most impressive operation 
is the rough- and 
finish-turning of the 
entire shaft in a 
battery of two Mon- 
arch Monomatic 
lathes, the job being 


J & L thread grinder 
modified to serve as a 
form-grinder is set up 
for finish-grinding the 
groove in the sliding 
gear. A special formed 
wheel performs the op- 
eration by a_ single 
plunge cut. 
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done directly from the full rough diam- 
eter of the bar. 

The first machine finish-turns one half 
of the shaft, and the work is then trans- 
ferred to the second machine for finish- 
ing the remaining portion. Typical of 
Monomatic cycles, each machine is fit- 
ted with a tracer attachment working 
from flat steel master templates mounted 
on the side of the bed. Cutting is done 
dry and is extraordinary in many re- 
spects. For example, spindle speed is 
1249 rpm and surface speed 544 fpm with 
a feed of 14” per minute. Depth of 
cut is quite heavy—ranging from a maxi- 
mum of ;%” to a minimum of %”. As is 
well known, a feature of these machines 
is the use of a single point carbide tool 
which makes for flexibility of setup. 

The low and reverse: sliding gear has 
been selected as an example of a single 
face gear of some intricacy, having a 
six-spline helical bore and a shifting 
collar. Made from drop forgings of SAE 
4640 fine grain steel, the parts are bored 
and reamed in a chucking machine, the 
spline bore being green-broached in an 
Oilgear broaching machine. The part is 
then rough-turned and finish-turned in 
two 12” Fay automatic lathes. 

Next follows the semi-finish cutting of 
29 helical gear teeth of 8-10 DP in No. 
8-10 Barber-Colman vertical type hob- 
bers. Possessing adequate power and 
rigidity, these machines make it possible 
to use triple-lead hobs which are instru- 
mental in boosting productivity. Gear 
(Continued on page 78) 
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High Speed Photography Applied 
to Produetion Quality 


There has been exhibited recently a 
high speed motion picture camera which 
can be applied to production problems. 
It was interesting to note that when this 
camera was shown at the recent Quality 
Control Show in Cleveland that over half 
of the exhibitors possessed this camera 
in their shops or laboratories. In the 
case of a later show, held in Houston, 
Texas, by the Instrument Society of 
America, but one of the exhibitors had 
high speed cameras for the study of 
parts in process. It seems unusual that 
where one is attempting to produce a 
product of higher quality, better per- 
formance, and longer life, that high 
speed photography has not been used 
more widely. 





by J. H. Waddell 
Manager, Fastex Division 
Wollensak Optical Company 

Rochester, New York 





There are today approximately 1,250 
high speed cameras in use by industry 
and government agencies for the study 
of actions which are occurring too fast 
for the eye to see. High speed photo- 
graphic studies are made of everything 
from the explosion of atom bombs to the 
simple operation of piano hammers strik- 
ing the strings. Where atom bombs are 
studied, up to sixty or seventy cameras 
of the high speed nature may be used 
simultaneously, while in the study of 
piano strings, only one camera will be 
necessary. 

High speed photography is extremely 
valuable in studying malfunctions and 
erratic action where the Stroboscope is 
unable to catch the action. The strobo- 
scope, which is a pulsating light source, 
will pick up regular actions, but if there 
is a malfunction once in a while the 
Strob. fails. Contrary to this, if a 
camera is photographing the action, and 
if there is a slight bit of chatter im- 
mediately after the major action, that 


chatter is detected on the motion picture 
when it is viewed on projection, or by 
visual frame by frame analysis. 

One of the most interesting examples 
that has been seen recently where high 
speed cameras were not used, but could 
be used, was at the plant of the Hershey 
Chocolate Company in Hershey, Pennsy]l- 
vania. It was observed that approxi- 
mately one percent of the chocolate buds, 
as they were wrapped, were rejected for 
improper wrapping. A rejection rate of 
one precent is reasonably high, and it is 
felt that the wrapping studies, if made 
with a camera, would provide a means 
to reduce this rejection rate to but a 
fraction of a percent. 


A startling example of how the high 
speed camera was used in production 
was at a bakery where bread was sliced 
by machines, and then packaged in wax 
paper. It was found that the bread was 
being cut in a rather jagged manner. 
The general consensus was that the 
bread was being cut too rapidly, but 
when high speed pictures were made of 
the cutting of the bread it was found 
possible to step up the bread cutting 
rate three times. A cookie manufacturer 
was able to increase the packaging rate 
of his cookies by a hundred and seventy- 
five percent. It was found that his wrap- 
ping processes could be easily stepped up 
with no malfunctioning of the equip- 
ment. 


What the production and design men 
are concerned with, as well as the shop 
superintendent, is the use of high speed 
photograph in the machine shop. Very 
little is known about the behavior of 
prime machine tools. Before the war, a 
study was made for Allegheny Ludlum 
Steel Company in their plant of a num- 
ber of these machines with particular 
reference to the machining of stainless 
steel, and the punehing of silicon steel, 
which was to be used for transformer 
laminations. These early studies have 
been released as a picture by the steel 

(Continued on page 80) 
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>. The achievement of per- 
Bese fection . . . the mastery of 
= any art, craft, or science... 
is a rare human accomplish- 
ment. A discovery or an invention that con- 
tributes to the total welfare of all mankind is 
rarely the heritage left by a single man. So rare 
is it, indeed, that in such infrequent instances, 
the true facts surrounding its origin are often 
distorted, or even lost in the conflicting claims 
of others who would seek the worldly gains 
to be derived from undeserved fame. 


So it was with the Gage Block. For, actually, 
this basic standard of measurement used the 
world around was originally conceived and 
invented solely and entirely by . . . Hjalmar 
Elilstrom. Here, briefly, is the story of his 
accomplishment: 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE CO. + 22035 Beech St. 








=n Elistrom 


INVENTOR OF THE GAGE BLOCK 





During the early 1890’s Hjalmar Ellstrom was 
employed by the government rifle factory at 
Eskilstuna, Sweden. He was a master craftsman 

. a man of infinite patience who took great 
pride in his work. He was a man of vision, too, 
who recognized the limitations imposed upon 
industry by the lack of sufficiently accurate 
measuring devices. So, with a then unheard of 
standard of precision as his ultimate goal, he 
alone developed and perfected his checking 
instruments and techniques . . . then alone he 
created the world’s first gage block accurate 
to the infinitesimal millionth part of an inch. 


Today, though his achievement has been copied 
and imitated by others, his personal unqualified 
devotion to accuracy is the exclusive heritage 
of Elistrom ... now measuring in millionths for 
three generations. 


¢ Dearborn, Mich. 
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. Gears, from page 74 


teeth then are rounded in a No. 50 
Gross chamfering machine. 

Following washing in a Blakeslee 
Niagara washer, and burring, the gear 
teeth are finish-crown-shaved in Nation- 
al Broach gear finishers, using a modi- 
fied circular cutter. 

Work is washed again, placed in suit- 
able fixtures and transported to the heat 
treating department for gas carburizing. 
Carburizing is done at a temperature of 
1500-1550 F to obtain a case depth of 
0.006-0.008”, then quenched in oil. It is 
also tempered to secure hardness rang- 
ing from 52-57 Re (min.). After wash- 
ing, the gears are processed through a 
Tocco induction heating machine to draw 
the internal spline to a hardness of 30-40 
Re to permit final hard broaching of 
splines. This operation, performed in an 
Oilgear broach, holds maximum depth 
of spline to 1.645”, +.0000, —.0015”. 

Final operation is the grinding of the 
groove in the collar for the sliding fork. 
This is done in a J & L thread grinder 
converted for use as a form grinder. 
Using a special formed wheel, it is pos- 
sible to finish-grind the groove with a 
single plunge cut. 

The clutch shaft presents some intri- 
cate machining problems since it com- 
bines a splined shaft with a 19-tooth 
helical gear together with stepped bores 
and clutch teeth. It starts as a drop 
forging of SAE 4640 fine grain steel, 
milled to length, centered, then turned 
in two settings in Fay automatic lathes. 
The helical gear OD as well as the two 
bearing diameters then are _ surface 
shaved to finished size in a special Red 
Ring Roto shaving machine. 

‘hese preparatory operations are fol- 
lowed by drilling, chamfering, forming 
and green grinding of the thrust face 
and stem. Gear cutting is done in Fel- 
lows gear shapers. The first operation is 
to finish shape the outer group of 24 
teeth, then the semi-finish shaping of 
the 19 helical gear teeth. 

Next follow—cutting of the snap ring 
groove, chamfering the 24 teeth in a 
Cross machine, washing, and finish cut- 
ting of 10 straight splines on the stem 
end in Barber-Colman and G&E hobbers. 
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Above is a view of the work-station of one of 
the heavy duty vertical Barber-Colman gear 
hobbers for cutting transmission gears. 


At this point the 19 helical gear teeth 
are finish-shaved in a Red Ring machine, 
washed and prepared for heat treatment. 
This is done in Holcroft gas carburizing 
furnaces where the fork is held for 1% 
hours at 1500-1550 F, quenched in hot 
oil and tempered at 375 F for 1% hours. 
Gear tooth hardness is held to 52-57 Re. 

The shaft is straightened and made 
ready for a schedule of finish grinding 
operations which include: grinding of 
the bearing, oil seal and pilot diameters; 
grinding the 7° and 25° angles in Norton 
grinders; and grinding the ID in a Heald 
internal grinder. The 7° taper at the end 
is superfinished in a Gisholt machine to 
five microinch, while the oil seal diameter 
is held to a finish of 15 micro-inch. 

It is noteworthy that in keeping with 
quality control, each of the Red Ring 
gear shavers has been equipped with the 
Barnesdril magnetic separator to keep 
the cutting fluid clean and free from 
even minute particles which might ordi- 
narily mar the finish of gear teeth. This 
also contributes to longer cutter life. 

It is also of interest that the Fellows 
gear shapers used for cutting the clutch 
shaft have been modified by the intro- 
duction of a special external work hold- 
ing device which is designed to hold the 
shaft on centers rigidly and in accurate 
alignment during the shaping cycle. This 
feature is instrumental in maintaining 
high gear quality and axial alignment. 
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. . . Photography, from page 76 
company, known as “Micro Timing.” 
The picture, as released, did not cover 
the complete study of tools made during 
a week, but only the more selected shots 
which would be encountered in shop 
work. 

Another picture was released by the 
Warner & Swasey Company showing 
similar studies. In this, the lathe was 
one of the most important machines 


studied. The rake of the tool, the ma- 
terial of the tool, the cutting angle, and 
the material which was being worked on, 
as well as the cutting rate, were the 
major variables. Using a given material, 
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it was found that an increase, or de- 
crease, of normal cutting rates would 
cause tool chatter and, consequently, a 
very rough surface. 


The rough surface, as developed, 
might be irregular enough to not be of 
sine wave from, or modification or devia- 
tion thereof, but, actually, a jagged, 
rough cut. 

The same conditions would exist when 
the rake and the angle of the cut were 
varied. 

When the material was varied from 
stainless steel to brass it was necessary 


to make adjustments in the tools to get 
(Continued on page 84) 


Fig. 1. On the left is a sequence of five frames from a high speed photo study of the action of 
cutting tools. It must be remembered that the vertical movie frame strips are successive shots of 
the same object or setup; they are separated from each other by a minute interval of time. The 
five-frame sequence in the center is from the Allegheny Ludlum film study of press tool per- 
formance. This particular strip shows the slug about to fall away from the punch. The frames 
at the extreme right are from a high speed photographic analysis of the action of movie film 
traveling over a sprocket wheel. It is plainly seen that the film is “climbing” the sprocket. It 
was found that the film had been perforated at intervals less than the pitch of the sprocket 
teeth. Such views of arrested motion permit accurate diagnosis of malfunctions which may occur 
only at extremely high rates of speed or frequency. 
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The development gave rise to the problem 

of building a special 15 ton die that would 
provide a quenching action from 1450 
degrees in a five minute press cycle. 


For a die like this, the diemakers called for . . . 


Photograph throvwgh the courtesy of the 
Progressive Weider Seles Company, Detroit. 
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Air Foree Quality Control 
Requirements 


The unique position of the Government 
as a consumer dictates the need for Gov- 
ernment inspection of all materiel pur- 
chased by public funds. The Government 
has a responsibility not only of protect- 
ing its investments but also of treating 
as equitably as possible all of its sup- 
pliers. Each citizen has an equal right, 
in open competition, to do business with 
the Government. He has a right to have 
his product impartially judged for con- 
formance to specification requirements. 
And all citizens have the right to expect 
that the Government gets a fair return 
for every dollar it spends. It is neces- 


purchase of military supplies. Essen- 
tially, these articles require the contrac- 
tor to establish and maintain an inspec- 
tion system which is acceptable to the 
Government. Adequate inspection by 
contractors is a prerequisite to the over- 
all effectiveness of Government inspec- 
tion. What constitutes an acceptable 
system is the general topic of this paper. 
It is well to keep in mind that all inspec- 
tion under Air Force contracts, whether 
literally by the Government or under 
Government supervision, is intended to 
guarantee that military supplies conform 
to contractual requirements and that in 





THE PROGRESSIVE APPROACH of the Air Force toward Government inspection and 
quality control is discussed. Essentially, Air Force contractors are required to con- 
duct sufficient inspection at all stages, from material receipt to packaging of the 
end item, to assure that all contractual requirements are complied with. Acceptance 
is based largely on an audit of the contractors’ inspection and quality history records 
by the Air Force Quality Control Representative maintaining surveillance over the 
contractors’ system, rather than on complete product inspection by the Air Force. 





sary, then, that the Government inspect- 
or supervise the inspection of all mate- 
riel which it purchases. Contrary to 
popular fancy, Government inspection is 
no bureaucratic vagary. It is a legal 
requirement which protects the citizen 
both as a taxpayer and as a competitor 
for Government business. Government 
inspection responsibilities are spelled out 
in “The Armed Services Procurement 
Regulations,” which specify standard in- 
spection articles for all contracts for the 
This article is presented through the courtesy and co- 
operation of the Central Air Documents Office (Army- 


Navy-Air Force), and is from Vol. 16. No. 7, of the 
Office’s Technical Data Digest. 





by Lt. Col. O. C. Griffith, Jr. 


Quality Control Division 


Directorate of Procurement 
and Industrial Planning 


Air Materiel Command 


Wright-Patterson Air Force Base 
Dayton, Obio 











both quality and quantity the Govern- 
ment gets what it pays for. 

As a kind of backdrop to an analysis 
of the Air Force’s inspection activities, 
it might be well to review the basic 
criticism directed against military inspec- 
tion during the last war. To keep the 
ledger balanced, it might be equally well 
to summarize some criticisms directed at 
industry by the Armed Services. In gen- 
eral, industry feels that: 


1. The Armed Services duplicated con- 
tractor’s as well as each other’s 
inspection. 

2. Many design requirements and spe- 
cifications were too rigid, ambigu- 
ous, or complicated and were exces- 
sively at variance with standard 
commercial practice. 

3. The Armed Services relied too much 
on one hundred percent inspection 
and made too little use of Statisti- 
cal Quality Control methods. 

The Armed Services feel that: 

(Continued on page 86) 
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. - « Photography, from page 80 





Fig. 2. Allied with the 
picture studies of springs and various spring 


high speed motion 


periormance characteristics is this Fastax 
camera setup for analyzing the functioning of 
a spring winding machine. The field of view 
includes the spring wire as it approaches the 
winding arbor, from the reel in the background, 
as well as the build-up of the convolutions as 
the spring takes shape. 


a better cutting action. 

A series of pictures illustrating the 
reaction of the cutting tool is shown in 
Figure 1. These pictures show that the 
grain structure is being distorted, and 
that the tool is not working at its best. 
The material will be observed to be mov- 
ing at constant rates, but the formation 
of the chip is certainly an irregular ac- 
tion. In working materials which are 
being used today, which may be every- 
thing from very hard-working invar, 
through stainless steels, free machining 
steels, brass, aluminum, bronze, mag- 
nesium, to the many plastics, much is 
to be gained through the judicious use 
of the camera in studying their machin- 
ing reactions. 

It is not generally known, but in a 
miiler, the cutter acts as a bulldozer 
when a film of oil is placed over the cut- 
ting tool. It will be observed as each 
little bump takes place (the cutting edge 
biting into the material) that a pres- 
sure wave is set up which will not give 
the smoothest edge in the world. It is, 
therefore, noticed that improvement can 
be made in millers through the use of 
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high speed photography for studying 
the variables which exist. It might be 
noted that the variables pertaining to 
each of the machine tools we are dis- 
cussing are much alike throughout. 


The shaper is one of the weirdest of 
tools. When pictures are taken in color 
of the shaper it will be found that the 
cutter becomes almost red hot from the 
friction of cutting hard materials. This 
change in temperature, however, does 
not too seriously affect the sample being 
cut, though it might affect the tool, in 
time. Sequences of high speed camera 
exposures showed that, initially, the cut- 
ting tool performed with a smooth 
action; later sequences disclosed the ma- 
terial breaking off and chamfering the 
edge below the surface; the edge where 
the tool ends its cut. 


This is involved in a problem that was 
presented only yesterday, which was the 
cutting and polishing of metal wherein 
the edges were required to be prepen- 
dicular to the major surface. If one 
had cut the metal as described above, 
it would not have been possible; but 
from the high speed pictures it was 
observed that another piece of metal 
has to be placed in intimate contact with 
the workpiece in order to prevent the 
breakaway. 


The drill press is an extremely diffi- 
cult subject to study in view of the fact 
that in most cases the drill is going into 
an opaque material, and, therefore, the 
action of the drill cannot be easily ob- 
served. Drill press studies will show 
primarily the chip formation. Chip for- 
mation to an experienced machinist, 
however, is a gage as to how good the 
operation is proceeding. 


Among other of the major tools on 
which not too much work has been done 
are the punch press and the automatic 
screw machines. In the Allegheny Lud- 
lum picture, Figure 1, there is a special 
punch press in which the sides are cut - 
away. It was assumed by the engineers 
that a given thickness of silicon steel 
could be used with the tungsten carbide 
tools which were being used. In the high 
speed pictures it was shown that the 

(Continued on page 202) 
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LATHE BED LH. CYLINDER — 


Just add this Turchan dual-turning follower 
to your standard lathes and watch the 
costs go down! No more need for costly 
special form tools. No skilled help re- 
quired. Job set-up time can be cut to a 
small fraction. A cross slide equipped with 
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of movements. The 45° compound move- 
ments are controlled through a tracer, 
guided by template or full size model, 
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while the cross and longitudinal travels 
are obtained with the regular lead screws. 
This doubles tool approach to the work. 
Only one slide at a time is controlled by 
the tracer. Machining of right or left 
square shoulders, bevels, tapers, steps, 
undercuts, radii, and contour facing is 
easily accomplished. All this faster, more 
accurately (to .001°’). Also other Turchan 
Followers for milling machines, planers, 
shapers and grinders. “Turn to Turchan 
to cut costs.” 
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. . - Air Force; from page 82 

1. Industry was often unaware of con- 

tract and specification requirements. 

2. Many contractors had no satisfac- 

tory inspection system and lacked 
adequate quality history records. 

. Industry was unsympathetic to the 
introduction or use of modern Qual- 
ity Control techniques, such as Sta- 
tistical Quality Control. 

It should be pointed out that all these 
criticisms do not apply to any one indus- 
try, or to any one of the Military Serv- 
ices. They represent a cross section and 
a summary of opinions. However, it will 
assist in understanding some of the as- 
pects of the AF Quality Control policy, 
if these criticisms and shortcomings are 
kept in mind. These points have been 
recognized by the Air Force for some 
time. The whole structure of Air Force 
inspection was rigorously re-examined in 
theory, in practice, and in organization 
with the results discussed in the follow- 
ing paragraph. 

In August of 1948, the inspection func- 
tion of the Air Force was separated 
from the procurement function and the 
independent Inspection Division was es- 
tablished. A short time later the Divi- 
sion was redesignated the Quality Con- 
trol Division, in view of the fact that 
the functions of this organization trans- 
cended the field of mere inspection. At 
this point, it might be well to consider 
the Air Force’s definition of Quality 
Control. Quality Control is the over-all 
management function by which the qual- 
ity of supplies is established, determined, 
or improved. Inspection is but one of the 
tools of Quality Control; it is one of the 
methods by which quality is determined. 
It is realized that there are many dif- 
ferent interpretations and definitions of 
the terms “inspection” and “quality con- 
trol” throughout industry. The Air Force 
does not attempt to impose this defini- 
tion upon anyone; it merely is stated 
for the sake of having a common under- 
standing. 

About the same time in 1948, the Air 
Force recognized the need for greater 
utilization of statistical techniques in in- 
spection, and assigned a Statistical Qual- 
ity Control officer in the administration 
office of the Inspection Division. Since 
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that time, the Statistical Quality Control 
group has grown to a staff of four Qual- 
ity Control engineers and an independent 
Statistical Quality Control Office has 
been established, reporting directly to the 
Chief of the Quality Control Division. 

In 1949 the Stanford Research Insti- 
tute prepared under contract a compre- 
hensive review of the inspection func- 
tion of the Air Force during World War 
II and proposed many recommendations 
for the improvement of this function. 
The study augmented the Air Force’s 
own studies and helped to accelerate the 
reorientation of the Air Force’s point of 
view. The overhauling of the Air Force’s 
Quality Control activities was completed 
last December with the publication of 
Specification MIL-Q-5923* and Director- 
ate Office Instruction 74-1.* The former 
is to be incorporated into future Air 
Force contracts where applicable. It is 


intended to amplify the basic contract 
inspection article which requires the con- 
tractor to establish and maintain an in- 
spection system acceptable to the Gov- 
ernment. It sets forth the Air Force’s 
minimum requirements for an acceptable 


Quality Control or inspection system. 
The latter document is a parallel set of 
instructions for Air Force Quality Con- 
trol inspectors. It sets forth their duties 
for maintaining surveillance over the 
contractor’s Quality Control system. 
Both documents are direct reflections of 
the Air Force Quality Control Policy 
which is quoted below: 
“CONFORMANCE: Conformance 
to contractual requirements of sup- 
plies presented to the Air Force shall 
be determined on the basis of objec- 
tive quality evidence. Such evidence 
will be obtained by the contractor 
and will be evaluated and verified 
by the Air Force Quality Control 
Representative exercising surveil- 
lance over the contractor’s facility. 
Evidence may also be obtained in- 
dependently by Air Force Quality 
Control personnel. 
“PRODUCT INSPECTION. 
a. Product inspection by Air Force 
Quality Control personnel will be 
(Continued on page 184) 


*Latest printings of these publications embody revi- 
sions soley for the purpose of clarification. 
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NORTON 


Surface Plates 


Purchasing Agent Superintendent 
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If you haven't yet heard a song about surface plates, it may 
be because you haven't adopted Norton Ceramic Surface Plates 


in your plant. 


We cannot guarantee that you will develop a quartet to 
join the Society for the Preservation of Barbershop Singing in 
America, but you can be sure of finding four who will sing the 


praises of Norton Ceramic Surface Plates. 


Your General Manager—and other top management men— 
will find these hardest of all surface plates in tune with today's 
needs for maximum production with optimum accuracy. Made 
of one of the hardest substances known, these ceramic surface 
plates show off to best advantage on your severest production 


gaging and blueing operations 


Your P. A. will be humming with satisfaction over the way 
these ceramic surface plates pay off in extra-long, trouble-free 
service. In both laboratory and field tests Norton surface plate 
life has been shown to be at least 40 times that of the best com- 


peting type 





Your Superintendent will like the harmony in his depart- 
ment that comes from men working with the easy-to-use Norton 
Ceramic Surface Plates. These plates will never sweat nor corrode 
under any conditions. Greasing is unnecessary and the plates re- 
quire no protection from moisture. Made of a durable and stable 
material, Norton surface plates will not warp nor deform; will 


never give expansion troubles; will not deflect under load. 


Your Chief inspector will really sing for joy over the aid 
to precision checking operations given by these ceramic surface 


plates. Offering a new precision standard of continuously smooth 





surface finish, Norton surface plates allow easy movement of in- 
struments and work across the plate without excessive drag and 
without vibration. The precision flatness of these ceramic surface 
plates not only is important to precision measuring operations 
but also helps prevent wear of expensive instrument bases, gage 


blocks, and sine bars. 





NORTON 





NORTON COMPANY, WORCESTER 6, MASS. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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After the classroom and blackboard sessions comes graduation. 


gathers for diploma distribution. 


Here a Thompson Products group 


Copies of the diplomas are sent to the Personnel Department 


where the formalized information is entered upon the respective employees’ records. 





the Methodological Content of the 


Thompson Training Program 
in Quality Control 


The scope of this report does not per- 
mit description of the Thompson Train- 
ing Program in Statistical Control of 
Quality except in very general terms. 
Naturally, if the training is to be of 
practical value not only to production 
and inspection personnel but also to sales 
engineers, to metallurgists, chemists, 
methods engineers, budgetary control 
engineers, they all must find it applica- 
ble to their specific problems. 


Foundetion of Instruction 

Consequently, the program is pur- 
posefully laid on a wider foundation of 
statistical method rather than on the 
restricted basis of dimensional quality 
control and of acceptance sampling. To 
be sure, in the quality control program 
described in this report, those two phases 
of the statistical method are of primary 
importance; and since the course is pri- 
marily designed to be used as a vehicle 
for building up interest in and for the 
introduction (or resumption) of quality 
control program in the Thompson plants, 
the basic data used, processed, charted, 
and analyzed in the course relate to fac- 
tory problems. However, they do not 
necessarily represent actual shop data. 


On the other hand, depending on the 
composition of the class, data used in the 
course are always presented as analo- 
gous of such varied values as weekly 
wages, hourly rates, time durations, elec- 
tric resistances, strengths of magnetic 
or electric field, tensile strengths of 
materials, concentrations of solutions, 
budgetary expenditures, test grades, etc. 
Sufficient drill and supervised classwork 
is given to show the students how to col- 
lect, organize, analyze, and interpret 
the numerical values dealt with in their 
respective work. Skill in appraising the 
reliability of estimates based on sam- 
pling results is also imparted. 


Reliability of Method 
In order to test the reliability of a 
statistical method, it is necessary to com- 
pare the results obtained by the appli- 
cation of that method with the true 
nature of the statistical universe esti- 
(Continued on page 118) 





by James V. Strela 


Staff Statistician 
Thompson Products, Inc. 
Cleveland, Ohio 
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Your local supply house carries Dayton 

Rogers’, Layout Fluid. 

Applicable to all metal. One merely wipes 

the surface clean and then brushes on the 

Layout Fluid. 

Dries Instantly. No waste. Scribed lines are 

pronounced and contrast to the dark blue 

background, thus relieving eyestrain. 

Assures greater accuracy and speeds up 

work, You will save time and money on 

all layout jobs. 

A sample is waiting for you. Send for it 
today. 





SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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KILLED tool and die room help is increasingly expensive and difficult to obtain—don‘t waste 
unnecessarily. The custom making of component parts in your own shop is a skilled, time ab 
operation—too expensive tc compete with Jergens mass produced components. Change now 
Jergens assembly-line produced component parts—standardize on them ize with them. 
crease your fixture production immediately ploy less skilled help for the assembly of jigs 
fixtures—decrease your overall toolrcom costs. 











r ae Saati a ™ Our line of standards is one of 

| fe . most complete lines of its kind 
production today! We never 
promise on quality. Each item 
precision made of heat-treated a 
steel with anti-rust black penetra, 
finish. Jergens standards stand 
under the toughest of applications 
usually out-lasting the jigs and 
tures on which they are used. 








Jergens manufactures over 375 fi 
ture parts plus strap clamp a: 

| blies—chuck jaw blanks and a c@ 
\ _ aluminum line of hand wheels, leva 
| and knobs. 





Save paper work—use Jergens 
your one complete source of suppl 
We'll send you a full scale 54 pog 
template catalog on request. Fill o 
the attached coupon today—therng 
no obligation. 
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Our New Production Booster => 


(SINE FIXTURE KEY) 





Jergens ‘’S" fixture keys save-you up to 50% of labor costs in 
laying out and milling fixture base plates. The wnusual 
stemmed construction of the ‘’S” fixture key requires a bored 
hole in lieu of the standard milled fixture key slot thereby 
eliminating the complete need for a milling operation and 
set-up. Check the coupon for Bulletin SFK No. 4 containing 
detailed information. 
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Jengend TOOL SPECIALTY CO. ,; 





RODUCTIVE CAPACITY. 


SKILLED MAN HOURS 


DISTRIBUTORS ons oe 


Pawtucket, R. I. 

















F. J. Goeffroy Industrial Sales & Eng. Co. Geo. D. Laughter Co. 
P. O. Box No. 67 1227 Vassar Drive 5 Springfield St. E. M. Benson 
waste owe “7. npuiton Kalamazoo 27, Mich. Dayton 3, Ohio P. O. Box 883 
enver 6, Colo. » ° 
‘ Ray Blake | A. 3. Sithee Oo. Meriden, Conn 
C. H. Mueller Co. joveriawn 3636 Detroit Ave. , Air Prod. 
1754 No. 73rd St. Detroit 4, Mich. Toledo, Ohio Comgoune oe 
em, Milwaukee 13, Wis. Ernie Johnson & on Chester 8. Fischer Brooklyn, mS Y. 
jigs William Scheer Co. “$e i 505 Columbia Bldg. 1977 Springfield Ave. 
6376 Clayton Rd. Chicago 20, Mil. Pittsburgh 22, Pa. Maplescod. N. 3. 
St. Louis 17, Mo. Tool & Die Makers Supply | 
4715 Cornelius Ave. Frank M. Wilson D. Nast Mach’y Co. } 
> of t Steel Sales & Equip. Co. Indianapolis 8, Ind. 1720 eg Rd. 2508-10 No. Broad St. 
® 1433 Troost Ave. Buffalo 17, N. ¥. Philadelphia 32, Pa. 
kind Kansas City 6, Mo. Al Hack Ind. Supplies 
or ce 28 West Spruce St. Collifiower Equip. Co. 
: Columbus, Ohio 516 Loudon, Ave. | 
item Baltimore 29, Md. | 
ed 
neta, Norwes C _ 
Dexter Horton ig. 
‘and 4, Wash. | 
ind 
75 fiptlewis Prod. Equip. Co. 
Magnolia Street 
as ale 4, Calif. 
a Cl 
y 
pas Sam T. Gleaves 
su 2206 Wadsworth Ave. 
4 Louisville, Ky. 
Fill Coats Moore Sagoty Co. 
P. D. Browne Co. 804 So. Main 
-the 310 Gaylord Bldg. Memphis 3, + 
Dallas 4, Texas 
and Clem W. Weston Cc. W. Moore 
413 Union Nat’! Bank Bldg. 1124 Burgundy St. 1545 Westwood Ave. 


Houston 2 Texas New Orleans 16, La. Atlanta, Georgia 





MANY LEADING MANUFACTURERS HAVE FOUND OUR 
DISTRIBUTORS A SOURCE OF VAST KNOWLEDGE IN JIG 
: AND FIXTURE USAGE AND CONSTRUCTION. THEY ARE 
at CAPABLE OF ASSISTING YOU IN MANY WAYS WHEN 
TOOLING FOR PRODUCTION. CONSULT THEM ABOUT 
STANDARDIZATION AT NO OBLIGATION. 


SEND THIS COUPON TODAY 
om eeeee -se ee8eee 
o 
JERGENS TOOL SPECIALTY CO., 712 E. 163rd St. Cleveland 10, Ohio 




















PLEASE SEN D: SINE FIXTURE KEY BULLETIN 5 
NAME: TITLE: quasi 


COMPANY: 


STATE: 


t Lower (Cost zz 


I DO [); DO NOT [)} WISH A DISTRIBUTOR TO CALL. 
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Your assets are increased by the 


Vinco quality control program 


As each piece of metal enters the plant it is subjected to a 
critical chemical and physical examination by Vinco laboratory techni- 
cians. X-ray, Zy-glow, magnetic particle inspection, marco-etching, 
micro-etching and various other accepted methods of metallographical 
examinations are used. This is only the beginning. 


After the metal has been started through the plant, on its 
way to becoming a finished product, it is again subjected to critical 
inspections. After each major operation it is checked with Vinco high 
precision inspection equipment and gages. Included in this equipment 
are such famous instruments as the Vinco Optical Master Inspection 
Dividing Head, Involute Checker, Precisiondex, Gear Rolling Fixtures 
and plug and ring Spline Gages. Before the product goes to shipping, 
it, of course, must pass final inspection. 


As a result of this rigid quality and size control, Vinco has 
established an enviable record. THE HIGHEST REJECTION RATE 
FOR THE PAST THREE YEARS HAS BEEN 1/3 of 1%, BASED 
ON DOLLAR VOLUME. 


The interchangeability of parts, the lack of metal failure in 
assembly and the low rejection rate has saved Vindo customers count- 
less hours; and time is money. If you are planning to set up a quality 
control system or desire to improve your present program, the checking 
equipment used by Vinco is available to you. All inquiries will be promptly 
and courteously handled. 


VINCO CORPORATION, 9115 Schaefer Hwy., Detroit 28, Michigan 


THE TRADEMARK OF DEPENDABILITY 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Cutting fast and cool on a wide 
variety of tool room applications, 
ALOXITE AA-V10 Grinding Wheels 
by CARBORUNDUM heighten all- 
around shop efficiency. Take advan- 
tage of their versatility to reduce 
your wheel inventory. Unusual 
form and size holding qualities. 
Longer tool life between grinds; 
fewer damaged tools. Recom- 
mended for accurate grinding of all 
high speed tool steels including 
Hi-Vanadium. One of a complete 
line of wheels by CARBORUNDUM 
for tool room grinding. See your 
CARBORUNDUM salesman or dis- 
tributor—or write Dept. TD 81-28 
for new 80-page coches No. 10. 


Only CARBORUNDUM 


TRADE MARK 





makes ALL Abrasive Products... to give you the proper OME 





"Carborundum” and “Aloxite” are registered trademarks which indicate manufacture 
by The Carborundum Company, Niagara Falls, New York jies 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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Ford, from page 63 


faced with the difficult task of remem- 
bering or recording, and reconciling, six 
» different dial readings. 


The answer to this problem is the 
triple orifice air snap gage, now used, 
which requires only one application. This 
gage, Figure 3, is so constructed that 
the amount and direction of dimensional 
variation is measured by the air escap- 
ing between the journal and the orifices 
in the snap. The results are indicated 
on a triple column dial and remain there 
until the snap is removed. 


Figure 4 shows another interesting ex- 
ample of the old and new methods of 
gaging. On right-hand end of the ma- 
chine are displayed the solid type gages 
formerly used for checking the bearing 
diameters of the front wheel spindle. 
Immediately below the control chart is 
the dial air gage now being used. In 
this case, as in the pervious example, the 
snap gages used for diameter and taper 
checks, and the ring gage used for 
checking out of round, are incapable of 
measuring the dimensional variation 
necessary to the practical application of 
statistical quality control. 


Indicating type gages are also adapt- 
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Fig. 5. An indicator caliper for checking di- 
ameter of forged shaft. A simple application 
but an invaluable aid in estimating the wear and 
life of the die. 


able to forging operations as will be 
seen in the following three examples. 
Figure 5 shows an indicator caliper 
being used to check the diameter of a 
forged shaft. Simple as this applica- 
tion may be, it is an invaluable aid in 
estimating the wear and life of the die. 
Figure 6 shows a somewhat different 


application of indicating type measure- 
(Continued on page 108) 


Fig. 4. On the right-hand end of the machine are the solid type gages formerly used for checking 
the front wheel spindle bearing diameters. Below the control chart is the dial air gage being used. 
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Hours of 
Machining Time 


: Saved { 








because JOU 


uses the PROFILOMETER 


Profilometers are in use constantly for production control of machining oper- 
ations at Douglas Aircraft Company’s plant in Santa Monica, Calif. In many 
instances, Douglas found that surface roughness ratings could be held well 
within engineering specifications even after machining time was reduced 
considerably. 





Here is a typical example. The milling operation on one surface of the alumi- 
num part illustrated—and which is produced in fairly high volume—had been 
run with a feed of 21 inches per minute. This canduned a surface roughness 
rating of 40 microinches. For this part, a 100 microinch finish was specified 
as maximum. After increasing the feed to almost 50 inches per minute, it 
was found that the finish still was entirely satisfactory. As a result, machining 
time for this operation was decreased by more than half! 


It is interesting to note that, at Douglas, Profilometers 
serve a number of departments. They may be used by 
inspection, by the production standards department or 
by production departments near the machines on which 
the surfaces in question are being produced. Douglas 
recognizes the Profilometer as a shop instrument. 





Profilometer is a registered trade name. 


To learn bow the 


Y} PHYSICISTS RESEAROH OOMPANY | seca 





: today for these free 
Instrument: Manufacturers bulletins. 


ANN ARBOR 3 2 MICHIGAN | 














SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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In Dimensional Quality Control... 
It's Federal FIRST 
and FOREMOST 


Federal, in 1945, was the first to widely support the application 
of Statistical Quality Control Methods to Dimensional Control. 
Over 60,000 copies of our booklet, the “Federal Quality Control 
Primer’, have been supplied to companies and educational institu- 
tions. More than 1200 men from Maine to California have taken 
Federal’s five-day Quality Control Course. And many individuals 
and concerns have received on-the-job assistance from Federal in 
this new economic production tool. 

No longer is dimensional gaging looked upon as an expense. 
Rather, it is now considered a scrap- and cost-saving procedure 
which assures a better product at lower production cost. 

Federal Indicating Gages continue to play a vital part in the ad- 
vancement of Quality Control. Major industries and government 
agencies today demand greater product uniformity than is possible 
with fixed or old-style gages. Everyday, prime and sub-contractors 
are coming to Federal for the right dimensional gages to make their 
work right the first time. 

Federal’s exceptional experience in designing and applying 
indicating type gages to Dimensional Control is well worth your 
consideration. Let us show you how you can save man and machine- 
hours, and scrap . . . at the same time you are producing better 
dimensional quality. Write FEDERAL PRODUCTS CORPORA- 
TION, 12310 Eddy Street, Providence 1, Rhode Island. 


FEDERAL 





Largest manufacturer devoted exclusively to designing and 
meonufacturing gil types of DIMENSIONAL INDICATING GAGES 
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Send for a copy of 
our Federal Quality 
Control Primer. We 
also can su ply 
standardized Q. 


i 
Charts and Work 
Sheer. 





DIAL INDICATOR 
GAGES — Only indi- 
cating gages can show 
what is happening to 
dimensions. 












NEW FEDERAL 
DIMENSIONAIR 
— outstanding wide 
range (.003") reads 
00005” directly, ex- 
ceptionally stable, fas- 
ter to set. 


ELECTRICAL AND 
ELECTRONIC GAGES 
— for faster sampling 
of multiple-dimen- 
sions and for contin- 
uous measuring and 
automatic sorting. 


See us at Booth #20 at the 
for Quality “Control Convention ia Clevelond 
Auditorium. 






PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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“Known by the Company it Keeps” 


... SIZE CONTROLS 
Centerless Lapping Machine 









CUMMINS DIESEL 

CADILLAC MOTOR CAR DIVISION 
SUNSTRAND MACHINE 

WESTERN ELECTRIC 

KODAK 

BROWN & SHARPE 

FIRTH STERLING 

FRIDEN CALCULATING MACHINE CO., Inc. 
INTERNATIONAL HARVESTER COMPANY 
LINK BELT SPEEDER 


3% “a 
: Follow the leaders of industry and replace 


slow, inaccurate, costly methods with the 
Centerless Lapping Machine. 


With this Centerless Lapping Machine you 
obtain, without special operating skill, pre- 
cision finishes of less than 2 micro inches 
on such materials as steel, glass, carbide, 
norbide and sapphire. No costly set-ups or 
— tools. Handles diameters .01 to 
10.00”. 


You'll find this unit ideal for lapping over- 
size bearings, lapping and sizing bearing 
races, bushings. shafts and cylinders; for 
lapping oversize gages; for salvaging worn 
gages by lapping to the next lower size. 
Send for Catalog 50. 





OUTSTANDING VALUE IN PLUG GAGES—Both GO and NO-GO readily reversed. Ample 
length to cut off end of plugs when worn. Super-finished in controlled temperature and 
atmosphere for the ultimate in accuracy. Made of steel—Chrome—Carbide—Norbide. 





REVERSIBLE GO AND NO-GO THREAD GAGES—Offer the same economics and high 
degree of accuracy assured by plain gages. Readily reversible—insures six times the 
service life of ordinary thread gages. Made of steel—chrome—carbide. 


SIZE CONTROL COMPANY 


2510 W. Washington Bivd., Chicago 12, Ill. @ MOnroe 6-6710 


DIVISION OF . 

AMERICAN GAGE & MACHINE COMPANY 
SIZE CONTROL CO. WALSH PRESS AND DIE CO. WACKER SALES, Affiliate 
Precision 


Punch Presses Precision Inspection 


Seses Engineering Representatives in Principal Cities *’'?™*™' 
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144 ABRASIVE 
WHEELS & POINTS 


BRAND NEW PERFECT FIRST 
QUALITY MOUNTED ON 
V,'’ STEEL MANDRELS 






Postpaid 
in U.S.A. 





Here’s What You Get—List Value $93.60 
Our Price $28.50—You Save $65.10 
16 MOST USEFUL SIZES—9 OF EACH SIZE 
Style Quantity List Price Style Quantity List Price 
W-204 9@65¢ $5.85 B-41 9@80¢ $7.20 


W-182 9@ 50¢ 4.50 B-44 9 @ 70¢ 6.30 
W-201 9 @ 55¢ 4.95 B-70 9 @ 70¢ 6.30 
W-200 9@55¢ 4.95 B-104 9@ 6.30 
W-18 9@55¢ 4.95 B-61 9@75¢ 6.75 
W-203 9 @ 60¢ 5.40 B-135 9 @ 55¢ 4.95 
W-175 9@55¢ 4.95 B-111 9 @ 75¢ 6.75 
B-121 9 @ 70¢ 6.30 B-101 9 @ 80¢ 7.20 ; READ THIS! 

a —_ te ——— Do “ee the oa apne | _ _— 

mislea ou. is is “‘surplus’’ is, inferior 

72-Piece Assortment merohandise or oem. Every po of the Wheels and 

On 4%" Mandrel Points is brand new, first quality and perfect. The 


type of mounting, quality of steel mandrels, grade of 
abrasive materials are identical to the finest on the 
market. Only because of our buying power, low over- 


head and small margin is such a sensational bargain 
50 possible. 
IDEAL FOR ALL INDUSTRIAL PURPOSES 
Plants all over the U. S. have been using Schupack 
wheels and points for years with excellent results. Our 
assortment includes the most popular sizes and types. 
—— However, we can supply ANY ASSORTMENT you want. 


List the types and sizes and we will fill your order at 
ime, Uz. s. A, no extra cost. 





10 DAY FREE INSPECTION OFFER 


Drop us a line on your stationery, SEND NO MONEY. 
We will ship any assortment to any rated concern in 
America on approval. We invite you to make any 
comparison you like. 


GUARANTEE 





If after 10 days you are not fully convinced that 
this is the greatest wheel and point value in the 
Industry, return the set at no cost or obligation 
on your part. 





12 eateeats” SIZES & SHAPES—6 EACH 


On — Mandrel 


72 ABRASIVE 
TWH WHEELS & POINTS 
BRAND NEW PERFECT FIRST 





rss 4 5 6 F 8 910 1112 QUALITY MOUNTED ON 
1/ 

Dia. Depth Dia. Depth /a'’ STEEL MANDRELS 
1.14%” x \,” ¥. 4” x Y,” 
2. %” x 1%” 8 A-61 %” x +” 
gue Meg 9% A-90 %” x Y,” 
4. 5%” x %” 10. A-41 %” x 5%” EACH ASSORTMENT COMPLETE IN HANDY, 
5 4" x= 11. A-ll1 ” x }” STURDY CONTAINER AT NO EXTRA COST. 
2 Pz 12. A-244 4%” x Y%” SATISFACTION GUARANTEED! 


ILLUSTRATED CATALOG SENT FREE ON REQUEST! 
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Geneva DIAL INDICATORS 


Accuracy - Long Life - Low Cost 






Here is a complete line of accurate indicators with 
the same precise workmanship characteristic of 
Geneva Lens Measures for opticians, and Geneva 
Depth Gages for engravers... their standard 
since 1896. 
The simplicity of the Geneva movement is the 
secret of its accurate dial indicator readings. With 
a lever arm instead of a multiplicity of gears, the 
Geneva Dial Indicator has fewer moving parts . . 
this means lower cost, and less chance for trouble 
and repairs. 
Purchase Indicators Individually or in this 
Machinist - Tool Maker - Inspector Set 
Includes Indicator, 
A.G.D. standard points, 
internal attachment, 
tool post holder, 
upright spindle, 
universal 
holding sleeve, 
universal back, 
@ threaded shank, 
clamp— 
in sturdy, 
metal box 











Set 125U—with .001” graduated Indicator . . $22.50 
Set 135U—with .0005” graduated Indicator .. 24.50 
Set 145U—with .0001” graduated Indicator .. 37.50 


This folder lists features and 
specifications of all Geneva 

Dial Indicators. 

Free copy sent on request. 


Profitable territories available to qualified dealers. 


CHICAGO DIAL INDICATOR CO. | 


Dept. A, 180 N. Wacker Drive, Chicago, IIlinols Geeta 





SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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STANDARDIZE 








; STANDARD FIXTURE 
wepewermm PARTS and FITTINGS 


* * * 


The cut shows a few of the 350 parts and 
fittings which are used by leading manu- 
facturers to save time and money formerly 
spent in designing and machining. 
LR 

WESPO parts are precision manufactured 
of quality steel—heat treated and rust 
proofed. They are made for heavy duty and 
long usage and have proved their value in 
many industries. 


OVER 350 PARTS AVAILABLE 
This wide variety of types and sizes makes 
it easy to use WESPO parts for almost any 
of your fixture needs. TEMPLATE DRAW- 
INGS OF ALL PARTS ON REQUEST. 


Write for catalog. 


WEST POINT MFG. CO. 
26937 West 7 Mile Road 
Detroit 19, Michigan 


LJ 


i | ‘| REST BUTTONS 
ADJUSTING r 1 


HEAD SCREWS HAND TEMPLATE DRAWINGS 
KNOBS OF ALL PARTS FREE 
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MEASUREMENTS 


ATA GLANCE 


WITH 


N 
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CENTRAL 
READ-RITE 


(PATENT PENDING) 


ONLY s] 8 $0 witn rarcuer stop 


AND LOCK NUT 


The Central READ-RITE Micrometer practically reads itself! Numbers which 
automatically appear on the thimble, as you adjust the micrometer, eliminate 
the computations usually required in taking a micrometer reading. You read 
the true, Certified Accuracy measurement at a glance. This means faster, 
easier measuring — and eliminates costly mistakes in taking micrometer 
readings. ; 

The Read-Rite is available in two polished frame models, 0 to 1” 
(illustrated ) and 1” to 2”, and six black enameled frame models 
with a combined range of 0 to 6”. 
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CENTRAL 


xt unt 


Gentlemen: 
Please send me the following: 
Read-Rite RR1IORL 0 to 1” as shown. $18.50 
Send check, money order or C.O.D. 


Descriptive Catalog 30 listing Read-Rite and other 
Central Micrometers. 


MICROMETERS 


Name.................... 
Address...u.........essosiesss.. er 
RN PODS os a, OTE 


THE CENTRAL TOOL COMPANY 
ee eee en ee ee 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 





SPECIALISTS IN 
FINE MICROMETERS 
FOR 
OVER FIFTY YEARS 
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for lasting Precision PHOOSEa CLEVELAND! 





Four Point Press, double- Deuble Crank Press, 
geared with air friction double-geared with twin 
clutch, air counterbalance drive, air friction clutch, 
te slide and air brake on 
flywheel 








single roll feed end pnev- 
matic cushion in the bed 


EVERY CLEVELAND FEATURES YOU GAIN 7 WAYS 


@ Extra sturdy frame construction @ No deflection under load 

@ Extra long gibbing @ Longer die-life 

@ Precision construction @ Precision production 

@ Patented drum type friction @ Reduced down-time 
clutch and brake @ Economy of operation and 

®@ Accessible die area maintenance 

@ Easy, speedy adjustments @ Increased production 


@ Lower operating costs 


The Cleveland Punch & Shear Works Co. 


Cee vELAND 4, OHIO, U.S. A. 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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FOSTER SIZE CONTROL 





FOR OVER 90 YEARS 


Foster Size Control Gages for external 
cylindrical grinding machines eliminate 
any need to stop grinding operation for 
checking size. Size is automatically in- 
dicated at all times on large, easily read 
indicators. Grinding work over or under- 
size is virtually impossible. Provided with 
dual indicators (as shown) to read .001” 
and .0001”, or single indicator reading 
.0005” only. 






















Rugged, accurate construction, inter- 
changeable parts make these Gages suit- 
able for the most exacting work. Simple, 
universal adjustments permit installation 
on all cylindrical grinders. Regularly fur- 
nished with tungsten carbide gaging 
points, diamond gaging points available. 





Foster Indicating Snap Gages 
Sturdily built for long life and maxi- 
mum efficiency. Built-in compensa- 
tion for wear insures accuracy of these 
Gages even after long periods of 
usage. Regularly furnished with tung- 
sten carbide gage points; extension 
handle furnished if desired. 
Available in all sizes. 











WRITE FOR COMPLETE INFORMATION AND PRICES 


FosTER ENGINEERING (Ofc) -1-10)-7 Gale) 


4200 NORTH WOODWARD AVE. « ROYAL OAK, MICHIGAN 





SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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, Ford, from page 96 
ment. In this case, the flange run-out 
(in relation to the center line) of 
the transmission input shaft assembly 
is being checked. This gage multiplies 
the ratio of run-out for easy observation, 
while the method formerly used consisted 
of rolling the shaft on a set of rollers 
and marking the high spots with chalk. 

Figure 7 shows the indicating gage 
used to check the relation of the spindle 
support king pin bosses to the mount- 
ing faces. 

The remaining two examples will fur- 
ther illustrate the versatility of applica- 
tion of indicating type gages. 

In Figure 8 is shown the test stand 
which has been developed to check and 
indicate the performance of a completed 
automatic transmission assembly under 
simulated driving conditions. This gage 
is so constructed that any variation from 
the acceptable operation of the trans- 
mission is automatically indicated. Prior 
to its development, the transmission as- 
semblies could only be tested for actual 
performance after they had been in- 
stalled in the car. 

Figure 9 is a unique example of the 
adaptation of indicating type gages to 
the testing of body assemblies for air 
leakage. The purpose of this test is to 


Fig. 6. Indicating type gage as used to check 
the flange run-out (in relation to center line) 
of the transmission input shaft assembly. 
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Fig. 7. Another indicating type of gage devised 
for use in checking the relation of the spindle 
support king pin bosses to the mounting faces. 


detect leaks through which dust or rain 
may enter. In order to do this, all the 
regular body openings such as doors and 
windows, ete., are sealed off, and a par- 
tial vacuum is created. The values on 
the gage indicate the amount of air leak- 
age (in cubic feet per minute) entering 
the body under one inch of vacuum. 
The diversified examples cited in this 
article were chosen in anticipation of 
the question: “Can I use precision indi- 
cators in my operations?” As can be 
seen, there is little limitation to their 
uses. It must be said, however, that 
there is a great deal more to the pro- 
gram of conversion than the purchase 
and installation of the equipment. A 
most important pre-requisite is the will- 
ingness of the manufacturer to carefully 
analyze his own particular needs and to 
engage in such market and scientific 
research as may be necessary to fulfill 
them. Then there is also the ever-pres- 
ent problem of assuring acceptance of 
these new techniques in the shop. These 
(Continued on page 209) 
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Brazed Assemblies for Cost Reduction 

















Fig. 1. 


The “before and after” gas manifolds. 


The original job (above) was assembled from 


castings and pipe stock. The re-engineered product (below) is made up of stampings, and screw 
machine products, assembled by copper and silver brazing, and boosts a 24% lower cost. 


Designers of relatively light and com- 
plex steel mechanisms or of components 
that normally need considerable machine 
work are finding in many cases that 
marked cost reductions can be effected 
by copper or silver brazing, commonly 
in continuous or batch type controlled 
atmosphere furnaces. To gain these 
advantages, the manufacturer need not 
be equipped to produce the assemblies in 
his own plant. A new industry has 
developed, consisting of several com- 
panies who fabricate brazed assem- 
blies to customers’ drawings and speci- 
fications, and who can supply design 
assistance based upon their practical 
experience. 

The basic components of brazed assem- 
blies are stampings and screw machine 
products, inherently low in cost, and 
largely responsible for the overall econ- 


by N. M. Salkover 
Technical Metal Processing, Inc. 
Cleveland, Obio 





omy of the process. Component assem- 
bly and subsequent brazing, usually well 
within allowable cost limits, frequently 
result in substantial net savings. 

Experience has proved that large scale 
production is not required to obtain the 
benefits of brazed construction. Each job 
must be analyzed individually, but lots 
as low as one hundred units have been 
made with cost reduction of 50% as com- 
pared with previous practice. 

In some cases, parts such as cams that 
would require expensive machine work 
are made economically with little or no 
machining. Often, the finished assembly 
is lighter and offers a substantial saving 
in metal. Castings can be incorporated 
if essential or if they happen to effect 
economies, but they are rarely used be- 
cause the typical member of a brazed 
assembly is so simple that it can be pro- 
duced at less cost by other methods. 

Examination of specific cases are in- 
structive and support the foregoing 
statements: One such is shown at the 
bottom of Figure 1, this being a gas 











Accuracy and Wear Life 


TITANIUM 
CARBIDE . 








@ Fantastic is the word for Pipe Machinery’s New Titanium Carbide 
Thread Ring Gage. Gages now in use have yet to show any measurable 
wear, even after 4 years of use on production and assembly lines. This 
phenominal wear life is your assurance of maintained accuracy. 

The “Cinderella” metal developed by Pipe Machinery has been adapted 
to the non-adjustable type gage, to give you a truly functional gage and to 
eliminate the objectionable features of adjustable type gages. 


Send for our Report on Titanium Carbide 


THE PIPE ; Gentlemen: 
<-> > Please send me your FREE Titanium Carbide 
MACHINERY Report. 


COMPANY COMPANY ...... ‘i : oes 
932 EAST 7Oth STREET ADDRESS cee ee : Trt Larner. Sl 
Tae co CITY ..... ve _ZONE ....STATE . 
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manifold, made of steel and partly cop- 
per brazed and partly silver brazed. This 
is one of the many redesigned cost-sav- 
ing units which one producer of brazed 
assemblies suggested and helped to de- 
velop in cooperation with its customers. 

Initially, the manifold was made from 
two castings, a length of pipe and pipe 
plug, shown at the top of Figure 1. The 
castings were not low in cost and re- 
quired drilling and tapping. Both ends 
of the pipe had to be threaded and tight 
joints were required in two tapped holes 
in the castings, which then had to be cor- 
rectly aligned to fit a mating assembly. 

Now, each end-fitting is built up by 
brazing together two small square 
stamped caps, a wrap-around stamping 
and two tapped bushings, the latter be- 
ing low cost screw machine products. 
These six parts, all very low in cost 
and needing only simple dies for the 
stampings, are pressed together and then 
are run through a continuous copper 
brazing furnace with a short piece of 
copper wire placed on each end. Upon 
melting, the copper is drawn by capil- 
lary action into all joints and renders 
them tight and strong. 

All that remains is to join the two 
end-fittings to the tube. This could be 
done in the brazing furnace but is per- 
formed to better advantage by silver 
brazing in an induction unit because this 
permits the use of a single simple fixture 


Fig. 2. This cam is built up by copper brazing 
several laminations blanked and pierced in a 
low cost die. Significant dimensions are closely 
held and machine work is avoided, all resulting 
in marked savings. 
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Fig. 3. A forged wrench (shown below) and 
(above) an equivalent product made from 
stampings plus one screw machine element. 
Assembly by copper brazing yielded a satis- 
factory wrench. 


that holds the two ends and the tube in 
correct relative position while the braz- 
ing operation takes place. d 

In this instance, the final assembly is 
strong, has tight joints and weighs less 
than that displaced. Aside from making 
the stampings and screw machine parts 
and cutting off the tube, there is no ma- 
chine work. Most important is the re- 
duction in cost, which the customer states 
is 24 per cent less than that of the origi- 
nal assembly. 

To make laminated copper brazed cams 
such as those shown in Figure 2, it is 
necessary to blank and pierce the flat 
sheet steel laminations, this being done 
very rapidly in a low cost die and with 
significant dimensions held to 0.002”, 
plus or minus. Brazing the laminations 
together costs little and the resulting 
cam is strong and very low in cost be- 
cause all machining of contours and holes 
is eliminated. These cams, and others 
produced by the same company, have 
shown overall savings up to 50% com- 
pared to previous use of castings, forg- 
ings or bar stock. Some of these cams 
are produced economically in lots of only 
a hundred pieces. 

Many laminated parts besides cams, 
including one-piece wrenches of various 
shapes with holes and slots to fit bolts, 
nuts or special shanks, can be made in 
this way. A typical wrench, now in 
quantity production, is shown in Figure 
3. Only two laminations will suffice in 
some cases, especially if the laminations 
are flanged at specific points to increase 























This DoALL Gage Equipment 


makes 


120,000 
SNAP GAGES 


accurate in millionths 


at about 
1/4 cent each! 




























A SET of 83 DoALL Gage Blocks plus the Gage 
Holders and Caliper Jaws illustrated gives you 
thousands of go and no-go snap and internal gages 
for a fraction of a penny each—in a jiffy. You get 
millionth accuracy and dimensional stability that 
you can depend upon. 

DoALL Gage Blocks are no luxury. They are 
reliable, economical working tools every plant 
should have—dependable insurance against rejects. 
Ask to have a DEMONSTRATION in your plant. 
Call your local DoALL Sales-Service Store or write: 


THE DoALL COMPANY, 254 WN. Laurel Ave., Des Plaines, Ill. 
MODERN MEASUREMENT CONTROL 


Send for this new 20 page 
Bulletin describing DoALL Gage 
Blocks and Accessories. Ask 
about DoALL Calibration Service 
for your present gage blocks! 
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stiffness or to provide wider bearing 
faces at wrench holds. A stamped 
wrench of this type has strength ap- 
proximating that of a forging but needs 
no forging die or machining. Overall 
costs of brazed construction are appreci- 
ably below those of conventional design. 

Central steel bushings are needed for 
the type of spring shackle in which the 
bushing is vulcanized to a rubber ring 
that takes torsional deflection. In such 
cases, the steel bushing commonly is 
made from tubing cut to length and 
burred or countersunk at each end. Since 
tubing is expensive, such bushings can 
be replaced by wrap-around stampings 
with copper brazed longitudinal seams. 
Costs range about 15 per cent lower than 
for bushings cut from tubes. The steel 
strip from which these wrap-around 
bushings are formed can be rolled with 
beveled edges, which, in the finished 
bushing, provide beveled ends without 
the necessity for machining. 

A similar wrap-around bushing is pro- 
duced in volume, with stamped and 
flanged ends pressed on and brazed rap- 
idly at low cost. Such a spool-like as- 
sembly is used as a solenoid tube for 
application in mechanisms for operating 
automobile windows and convertible tops. 

Until recent years, rocker arms for 
operating overhead valves in automotive 
engines were forged, drilled, bushed at 
the pivot, and had one end tapped and 
faced for an adjusting screw. Today, 


many such rockers have been replaced 
by stamped assemblies that include in- 
tegral bosses for the pivot bushing. 











Fig. 4. (left) A forged valve rocker arm 
for an automatic engine. Shown at the 
right is a pair of blanked and formed 
members which, when fastened together 
by copper brazing, produce an adequate 
but less expensive arm. 
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Stampings are made either in one or two 
pieces, Figure 4, and furnace copper 
brazed through the central plane. The 
adjusting screw end is formed for tap- 
ping and some rockers have coined oil 
grooves. 

In producing these stamped rockers, 
sets of somewhat expensive dies are re- 
quired, but considerable economies result, 
especially through savings in machine 
work. Moreover, the product answers 
the same purpose as when forged and 
machined at higher cost. Parallel devel- 
opments have resulted in producing 
stamped camshaft brackets, the compo- 
nents of which are brazed and include 
one or more oil passages. These brack- 
ets compete successfully with cast 
equivalents. 

Other examples might be cited in 
which assemblies built up from stamp- 
ings with or without the addition of 
screw machine components have effected 
substantial economies, producing, in gen- 
eral, units equal or superior in quality 
and strength to those displaced and cost- 
ing substantially less. It does not follow 
that this technique is universally applica- 
ble or profitable but the examples cited 
are certainly evidence that the benefits 
gained are well worth while. 


In any event, the facts given are suffi- 
ciently impressive to make it desirable 
to study parallel possibilities and to ob- 
tain comparative cost figures. Only when 
this has been done can the designer be 
certain, as a rule, that he has chosen 
the better and more economical type of 
construction. 
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In making the comparison, it is expe- 
dient to consult those who have had ex- 
perience in this type of work, as they 
are most likely to be best informed 
about types of design and assembly 
technique that have produced favorable 
results. Unless this is done, the designer 
may easily overlook types of construc- 
tion deserving of careful study and that 
may even make the difference between 
favorable and unfavorable results. 

One point in this connection is the 
possible effect that heating to the 2050° 
F necessary for furnace copper brazing 
will have on hardness, with possible de- 


xk*wkk 
Seventh Annual 
Hydraulics Meeting 


The Seventh Annual 
National Conference 
on Industrial Hydrau- 
lics will be held No- 
vember 8 and 9 in 
Chicago's Sherman 
Hotel under the spon- 
sorship of the gradu- 
ate school of Illinois 
Institute of Technology 
and Armour Research 
Foundation of Illinois 
Institute of Technology. 

The two-day meet- 
ing is to be devoted to 
the presentation of tech- 
nical papers by au- 
thoritative speakers on 
the latest developments 
in the industrial hy- 
draulics field. 

Cooperating societies 
include the local sec- 
tions and chapters of 
the American Society 
of Civil Engineers, 
American Society of 
Mechanical Engineers, 
Society of Automotive 
Engineers, American 
Society of Lubricating 
Engineers, American 
Institute of Chemical 
Engineers, Institute of 
Aeronautical Sciences, 
American Society of ba : 

3 ‘ information 
Agricultural Engineers, aici 
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lathe or electric drill. 


Generates round, straight surfaces 


with any desired surface finish. 
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carburization of parts. Decarburization 
can be minimized (in many instances, 
practically eliminated) by use of proper 
atmosphere. In some cases, hardening 
or carburizing may follow rather than 
precede brazing. The high melting tem- 
perature of copper makes subsequent 
heat treatment entirely feasible. In 
others, it may be better to use silver 
brazing by localized heating, especially 
induction heating, in which temperatures 
of 1350 to 1400 F or even lower are 
sufficient to produce a suitable bond with- 
out decarburizing or adverse effects on 
hardness. 
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One tool for 
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Illinois Society of Pro- call 
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Engineers. 
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NOW 15 THE TIME TO PLAN ANEAD 


No. 2 MOORE JIG BORER, with 
its accurate lead screw set- 
tings within .0001”, offers 
all the time-proven preci- 
sion features associated 
with Moore Jig Borer con- 
struction for 15 years, plus 
numerous labor-saving 
advantages, including: in- 
creased capacity and size; 
infinitely variable spindle 
speeds; 3 power feed 
ratios; centralized controls, 














No. 2 MOORE JIG GRINDER. 
With this new and larger 
Moore Jig Grinder, regular 
and irregular contours are 
ground to size and location 
after hardening. This ex- 
tends the Jig Grinder's 
traditional function of re- 
locating straight and ta- 
pered holes. Holes from 
Ya,” to 8” can be relocated 
and ground within .0001”— 
by power or hand feed. 





















































Four ways to 


cut costs and 








No. 1 MOORE JIG BORER remains in the line. For its range— 
table working surface of 10” by 16” and cuts up to 34%” 
-this machine is still an ideal buy. There are over 1000 
satisfied users. We will continue to offer it for the many 
situations where a small, accurate jig borer fills the re- 
quired prescription 











meet competition 
by mechanizing 


your toolroom. 


MOORE PANTO-CRUSH WHEEL DRESSER speeds form-grinding 
and cuts costs: Both crush-forming and diamond-dress- 
ing are accomplished with this 2-in-1 unit permanently 
mounted on. the wheel spindle of a surface grinder. You 
switch from one method to the other without disturbing 
workpiece setting 





We'll be glad to send you complete descriptive 
literature on any of these machines 





MOORE SPECIAL TOOL COMPANY, INC. 
726 Union Ave., Bridgeport 7, Connecticut 


ADD ¢® TO YOUR TOOLROOM 


JIG BORERS + JIG GRINDERS - PANTO-CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Precision-made end mills that meet the 
tnd highest standards of cutter design cut faster, 
more freely, and with less power. They turn 
e out more work between sharpenings — 
Mills reduce machine down time. 

Brown & Sharpe End Mills are made under 
hat exacting quality control, from start to finish. 
Steel formula and heat treatment are closely 
Save held to rigid specifications. Careful machining 

maintains consistent adherence to design 
standards. Write for complete catalog. Brown 


Down-Time & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 
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fast spiral 


Long, 
two-flute, 
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. .. Thompson Training, from pege 90 


mated by the application of the method 
under consideration. However, the sta- 
tistical universe of values produced by 
the changing manufacturing process re- 
sulting from the inter-action of the 
forces set in motion by the combined 
inter-action of man, material, and the 
machine is seldom known; consequently, 
comparison of the complete process with 
its statistical estimate based on limited 
sampling is practically impossible. But 
if faith in the routine quality control 
shop techniques is to be firmly estab- 
lished, such comparison is of tremendous 
importance; consequently, in our Thomp- 
son course, practically all training is 
based on data readily collected from the 
stable statistical universe represented by 
the resulting large distribution pattern 
of values from an electrically driven 
sampling machine constructed by the 
company. 
Purpose of Sampling Mechine 


The machine is of inestimable value as 
it facilitates the teaching of quality con- 
trol principles either from the inductive 
or deductive viewpoint. 

To illustrate, if the sampling machine, 
into the stock bin of which 500 steel 
balls are poured, is run ten times in suc- 
cession and the distribution of each 500 
balls into the 39 channels below the 21 
rows of pins through which they must 
pass are recorded and then combined, 
a huge sample of 5,000 values, truly rep- 
resentative of the result of the stable 
system of chance causes operating in 
the machine, is quickly established. 

For practical purposes, 5,000 values 
and their organized frequency distribu- 
tion are viewed as the “known universe” 
or “standard” represented by the proc- 
ess set in motion by the run of the 
machine. Now if a series of small sam- 
ples, let us say, of 5 values each, when 
processed through the control chart 
method yields a very close estimate of 
the pattern of variability of the same 
assumedly unknown universe, our faith 
in the method used for the prediction 
of that universe pattern is either estab- 
lished or greatly fortified. 

In some classes the “universe” of the 
known pattern, from which the course 
proceeds, is constructed at the beginning 
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of the course and from its composition 
the statistical behavior of averages and 
ranges of small subgroups of values is 
deduced on the basis of logical infer- 
ence and is corroborated by statistical 
analysis. When the shop personnel is 
instructed, emphasis is placed on the 
truly unknown universe represented by 
the still unknown pattern of the sam- 
pling machine which is constructed piece 
by piece by combining a number of 
small samples of values from 2 to 15 
values each. 


The Inductive Method 

This inductive method is especially 
effective and profitable with shop peo- 
ple; it teaches them not to judge the 
unknown process variability by unrelated 
individual measurements, but rather to 
judge it on the basis of collective evi- 
dence embodied in the chart for averages 
and ranges properly analyzed and inter- 
preted. In this inductive approach, the 
representative picture of the “infinite” 
universe is eventually presented by sev- 
eral complete runs of the machine, to 
test the reliability of the various esti- 
mates of the pattern of the unknown 
universe estimated from the scant evi- 
dence embodied in the samples. 

This method offers an excellent oppor- 
tunity to teach practical and economy- 
minded shop personnel what makes for 
the reliability of such values as Xr 6, 
0’, etc. Because of the importance of 
such reliability in relation to the method 
and extent of sampling, much training 
in the application of tests for reliability 
and of similar statistical safeguards is 
given. 

Attributes Method 


The method of acceptance sampling 
by attributes is taught in the same sim- 
ple yet statistical and logical manner. 
Eventually the student is able to design 
his own “custom-made” sampling lay- 
outs or to use discriminately the tables 
already prepared. Although the time- 
tested, economical, and scientifically de- 
signed Dodge-Romig Sampling Tables 
are used at Thompson, the quality con- 
trol personnel are trained to construct 
the most appropriate sampling schemes 
and also to evaluate the soundness of 

(Continued on page 192) 
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Coe Optical Dividing Head 


fi PRODUCTION © INSPECTION 
OF | Gace LAB © DEVELOPMENT SHOP 


Capacity: Maximum Swing 10” Heizht 14” 
Load on Spindle 500 Ibs. Width 8” 


Length 11%” ~ 4 ONE FIFTH 
SIZE 


Angular Measurements: Protractor Range 360° 
Graduation 1 min. (Graduation Accuracy 2 Sec.) 










Two other sizes for spindle loads up 
to 50 Ibs. and up to 2000 Ibs. 


FURTHER DETAILS AVAILABLE FROM 


TECHNICAL SCIENTIFIC INSTRUMENTS CORP. 


142 EDGEMONT ROAD @ SCARSDALE, NEW YORK 
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“SPECIAL BUSHINGS” 


May Be Our Regular 


STOCK ITEMS! 


Ready for Immediate Delivery 
TWO complete bushing standards, the A.S.A. 
Standard plus our own Acme Standard, 
enables you to obtain bushings from stock 
that might otherwise require special manu- 
facture. Results in fasier delivery, lower 
cost. Write for catalog. 
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cme [Bndustrial (ES ompany 


Makers of Hardened and Ground Precision Parts 
206 N. Laflin Street — Chicago 7, MWinoi« 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 











SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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SMALL GEARS 
Fifteen illustrations in 
a new Gear Special- 


ties folder present 
some of the different 
types of fractional hp 
gearing made by the 
company. 

Circle No. El. 






= _ 

MICROSCOPE BASE 
Six-inch lateral and 
4" traverse continu- 
ous micrometer mo- 
tion is offered by the 
E & G Compound 
Microscope Base, sub- 
ject of a new folder. 
Circle No. E9. 
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HAND KNOBS 


Hand knobs, hand 
wheels and machine 
handles are covered 
in a current 4-pager 
from Tomco Products 
Co. Complete dimen- 
sions are given. 
Circle No. E2. 

DRILL UNIT 
Delta’s new Drill Unit 
Catalog helps you 
select the size best 
suited to your needs; 
contains complete 
specifications and on- 
the-job photographs. 
Circle No. ES. 


MEASURING 
The extensive line of 
Tumico micrometers, 
gages, dial indicators, 
calipers, etc., is cov- 
ered in new Tubular 
Micrometer Catalog 
20. It’s fully illus- 
trated. 

Circle No. E6. 


BENDING 

A wealth of bending 
information is  con- 
tained in “It's Easy 
to Bend,” a profusely 
illustrated, 32-page 
booklet from O’'Neéil- 
Irwin. 


Circle No. E10. 
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GAGES 
Forty-eight pages of 
carefully checked 
data and illustrations 
comprise the thread, 
plug and ring gage 
catalog of Republic 
Gage Company. 
Circle No. E3. 

BAND SAWS 
Handy selector charts 
for several types of 
band saws are high- 
lights of a W. O. 
Barnes bulletin. 
Prices, sizes and de- 
scriptions are given. 
Circle No. E7. 


SHELL TRIMMER 
A new Dayton Rogers 
publication pictures 
and fully describes 
the operation princi- 
ple and advantages 
of the company’s Uni- 
versal Drawn Shell 
Trimmer. 

Circle No. E8. 


OPTICAL 
STRAIGHTEDGE 
This new system for 
measuring surface 
flatness is discussed 
in F. T. Griswold Mfg. 
Company's new Cata- 

log No. 20. 
Circle No. Ell. 








BORING TOOL 
Rigidity, positive 
drive and accurate 
adjustment are fea- 
tures of PMCo’s new 
boring tool, described 
in a folder just off 
the press. 

Circle No. E4. 
jeg ; 


TUMBLING 
Want to achieve finer 
finishes faster and at 
lower cost? Globe 
Tumbling Barrels, de- 
scribed in current 
Catalog B-8, may be 
the answer. 

Circle No. E12. 
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GRINDERS 
Many types of grind- 
ers, electric drills, 
speed lathes, etc., are 
pictured in Cincinnati 
Electrical Tool’s color- 
ful and extensive 48- 
page catalog. 

Circle: No. E13. 


GAGE BLOCKS 
Features of wringa- 
bility, corrosion re- 
sistance, stability, etc., 
are detailed in Fonda 
Gage Company’s cur- 
rent Lifetime-Carbide 
Gage Block Catalog. 
Circle No. E17. 


TAPPING 
A new tapping ma- 
chine for the pipe and 
conduit fittings indus- 
tries is described in 
Cleveland Tapping 
Machine's Bulletin F- 
100. Production data 
are listed. 
Circle No. E18. 


PORTABLE 
ELECTRIC DRILL 
A well illustrated cir- 
cular describes de- 
sign innovations of 
the new  Desoutter 
heavy-duty electric 

drill. 
Circle No. E21. 
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DRILLING 
Truly six machines in 
one is the No. 2 Mo- 
del A Burgmaster, 
presented in a three- 
color brochure from 
the Los Angeles man- 
facturer. 


Circle No. E14. 





ABRASIVE 

DYMO.-C, a new dia- 
mond abrasive for 
lapping and polish 
ing carbides, is in- 
troduced in an Elgin 
folder just published. 
Price’ data are given. 
Circle No. E22. 











Use free Inform-A-Gram 
Card 


for fast service 








CUTTER & TOOL 
GRINDER 

A comprehensive 40- 
pager, packed with 
photos, is devoted to 
Cincinnati Milling’s 
No. 2 Cutter & Tool 
Grinder. 
Circle No. E15. 


PLUG GAGES 

A condensed catalog 
offered by Perfex 
Gage and Tool Co. 
gives prices and sizes 
of thread plug and 
ring gages, thread 
setting plug gages, 
and other types. 

Circle No. E19. 


TOOL STEELS 
Characteristics and 
typical applications 
of Austrian-made Boh- 
ler tool steels can be 
found in a _ booklet 
available from Raven 
Steel & Tool Co. 
Circle No. E20. 


BORING MILL 
Twelve pages pic- 
ture and explain 
mechanical character- 
istics and operating 
details in the new 
boring mill catalog of 
Portage Machine Co. 
Circle No. E23. 





PRESS 
The “Piece-Maker,” a 
new automatic pro 
duction press, is fea- 
tured in Minster’s lat- 
est publication. Com- 
plete specifications 
are included. 


Circle No. E16. 


MEASURING 
MACHINE 
P&W's Standard Mea- 
suring Machine has a 
place in every inspec- 
tion department. Cir- 
cular 523 tells the 

whole story. 
Circle No. E24, 





STAMBARD MEAsUmiNc 
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Precision Boring and vosing with One Setup 


A large number of varied operations, 
including boring, facing, recessing, 
undercutting, taper and form turning, 
and threading of stationary work, can 
now be performed with one head, on one 
setting. 

This new development comes from 
Germany and is known as the Wohl- 
haupter Universal Masterhead. The 
Masterhead, available in seven different 
sizes, to cover a range of work diameters 
up to 24.4”, is suitable for boring mills, 
jig borers, radial drills, lathes, milling 
machines and other machine tools, as 
well as for production units. 

Self-acting slide feeds with automatic 
end release and precision settings guar- 
antee accurate close-tolerance work, 
smooth surface finish and _ perfectly 
straight faces. For additional safety of 
operation, automatic end release can be 
adjusted for specific cutting pressures, 
to release whenever excessive pressure 
arises due to dull, broken or hooking 





Photo courtesy Karl A. Neise 


tools. Tapers may be bored by using 
cross feed in conjunction with axial feed 
of machine spindle or table. The slides 
move in both directions, to the extent 
of half their adjustment beyond the 
central axis of the head. Thus, widest 
possible adjustment of tool slide is pos- 
sible without destroying the balance of 
the head. 





MARK and DEMAGNETIZE | 
ONE OPERATION 





The Luma combination etchtool and demagnet- 
izer etches, demagnetizes, anneals and solders. 
Permanently marks hardest steel with ease of a 


pencil. Write for complete information today. 


LUMA ELECTRIC EQUIPMENT COMPANY 


P. O. Box 132-TP Toledo 1, Ohio 


| 








HARDNESS TESTER 


Rockwell C, 
B & E scale 
all 


instrument. 





Has a 3 in. work opening; portable and 
accurate. Five year factory guarantee. 
Shipping weight 14 Ibs. Send for illus- 
trated descriptive literature. 


J. P. NEWMAN CO. 
3544 E. Fowler Street, Los Angeles 33, Cal. 
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IMMEDIATE DELIVERY! 











> Mmeucan DRILL JIG 
‘ BUSHINGS 
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é 
EXCLUSIVE DISTRIBUTORS IN EVERY MAJOR LOCATION 
THROUGHOUT THE U.S. AND CANADA CARRY ALL SIZES IN 
STOCK FOR IMMEDIATE FREE DELIVERY. YOU ARE ASSURED OF 


QUALITY - SERVICE - IMMEDIATE DELIVERY 
SEND FOR CATALOG 


rae se 
Sef a 
’ ——e _ 
1] 5107 Pacific Blvd., Los Angeles 11, Cali 


CO..ING: 














job-tailored to your tooling... 


E & G COMPOUND BASE 9 


the only work-table offering 
6” lateral and 4” transverse 
continuous micrometer 
motion, reading direct to 
1/10,000” 


a highly versatile tool for precision 
machine work and inspection, the Com- 
pound Base equipped with the micro- 
scope of your choice becomes a complete 
Toolmakers Microscope... mechanically 
unsurpassed and optically job-tailored 
to your particular needs! 


for literature write direct to: 
854 South Figueroa Street 
Los Angeles 17, California 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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New Metal Treating Process Speeds 
Cold Working, Cold Extrusion of Steel 


A new metal treating chemical pro- 
cess, which greatly extends lubrication 
limits in the cold working of steel, con- 
sists of compatible cleaning, pickling 
and application of a new phosphate coat- 
ing and specially developed lubricants 
for steel. A heat-resistant lubricating 
surface is produced which is chemically 
interlocked with the steel and, therefore, 
possesses exceptional adherence even un- 
der the most severe working conditions. 

It was to improve earlier German work 
in cold extrusion that the new phosphate 
coating chemical bath was developed by 
researchers of the Heintz Manufacturing 
Company of Philadelphia. Research has 
resulted in the evolution of the carefully 
integrated Foscoat metal preparation 
process. 

The efficiency of the Foscoat Process 
has been sucessfully demonstrated in 
cold extrusion and therefore brings this 
fabricating technique one step nearer to 
general commercial use. The next step, 
according to Heintz engineers, awaits the 
general availability of press equipment 





Surface finish obtained in a large wire 


Fig. 1. 
mill, using Foscoat Process lubrication, as com- 
pared with former conventional lime practice. 
The uniform, dark colored, scratch-free surface 
is superior to the shiny, non-uniform scratched 


surface resulting from use of lime. Moreover, 
the Foscoated wire is drawn at speeds resulting 
in a 40 per cent increase in production rate. 
Despite this speed-up, die life has been in- 
creased 2'2 times. 


Photos courtesy Pennsylvania Salt Mfg. Co. 





Fig. 2. Use of Foscoat Process in deep draw- 
ing stamping at Heintz Manufacturing Co. is 
shown by this two-step press operation in pro- 
duction of an automatic washing machine tub. 
Reduction in scrap loss and in down-time for 
stoning of dies has resulted in a 140 per cent 
increase in production rate. 


of sufficient size and designed to take 
advantage of the raised lubrication 
limits. 

But of more immediate importance to 
industry are the remarkable results which 
have been attained in such applications 
as tube drawing, wire drawing, deep 
drawing (ironing), deep stamping, cold 
heading and similar cold working opera- 
tions. 

In these operations there generally ex- 
ist two limitations—lubrication and the 
ductility of the metal. The former limi- 
tation is virtually eliminated by the 
chemically bonded lubrication film im- 
parted to steel surfaces by the Foscoat 
Process. 

Significant economies resulting from 
this improvement in lubrication include 
elimination of intermediate press opera- 
tions, as well as annealing and chemical 
treating operations; additional reduced 
consumption of chemicals because of com- 
patibility; increased production with: ex- 
isting equipment; savings in metal or 
reduction in scrap losses, and consider- 
able extension in the life of costly dies. 

In wet drawing of fine steel wire, 
Figure 1, commercial application of the 
Foscoat Process resulted in a 40 per 
cent increase in the rate of production— 
actually to the highest rate of capacity 
of the drawing equipment. Despite this 

(Continued on page 128) 
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WFKIN “LEADER” 
SPECIFY KASSON PRECISION 
i COLLETS AND ATTACHMENTS: 
give you... : 0 » IMMEDI ATE DELIVERY FRO N STO 
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OF STANDARD OR FOLDING HOOK RING 


Famous Lufkin Chrome-Clad finish 
on tape line gives non-glare read- 
ability . . . will not chip, crack, peel 
or corrode. Black markings are per- 
manent . . . they're bonded to the 
steel and sunk deeply below the hard 
chrome-white surface, preventing 
wear. Vinylite covered case protects, 
against water, stains, and scufts. 
Try out the Lufkin “Leader” at your 
dealer's . . . check its smooth opera- 
tion, accuracy, and exclusive features. 
Choose the Lufkin “Leader” and you 
are selecting the finest. 


BUY THROUGH YOUR DISTRIBUTOR | 


BUY UE KIN TAPES — RULES 


PRECISION TOOLS 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN | GENERAL DIE AND pene NG C0 
132-138 Lafayette St., New York City * Barrie, Ont. 


264 MOTT STREET e NEW YORK 12. N 
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Two 2°’Station Fixtures Speed Up Detent Job 


The job shown at the top of the oppo- 
site page was broached on an improved 
duplex (double ram) vertical hydro- 
broach machine illustrated at the bot- 
tom with clamping fixtures installed. 


The part is a detent or pawl made of 
forged steel and machined by contour 
broaching. Stock removal averages #%” 
with each stroke of the ram and the 
production amounts to 98 pieces per hour 
completely broached. 

The chief advantage offered by the 
improved design of this broaching ma- 
chine is in the table construction. The 
rams operate alternately up and down, 
cutting on the down stroke. In front of 
each ram, an individual table advances 
to the cutting position and retracts to 
the loading position, synchronized with 
the movement of the rams. 

For machining this detent job, the 
machine was tooled up with fixtures and 
cutting tools (broach inserts) specially 
designed for the contours to be cut. Each 
fixture is a two-station hand clamping 
unit, holding one part in each station. 

Starting from the left-hand side of 
the left-hand fixture, the parts progress 
to the right. Therefore, fixture station 
Nos. 1 and 2 are mounted on the left- 
hand table and Nos. 3 and 4 are on the 
right-hand table. The four broaching 
operations are indicated in the drawing 
where the stock removal is shown by the 
heavy lines. In this type of setup, one 
part is completed at the end of each 
cycle of..the machine, a cycle being the 
descent of both rams operating alter- 
nately. 


In starting a broaching run on this 
part, the operator clamps a forging in 
the No. 1 station and starts the machine. 
Upon completion of the press stroke, he 
removes the piece and places it in the 
No. 2 station and reloads the first sta- 
tion with a new forging. At the end of 
this cycle, he removes the work from the 
second station, moves the piece from the 
first station to the second, reloads the 
first station and, while the left-hand ram 
descends, he loads the third station with 
the part from the second station. For 


the next cycle the fixtures are all loaded 
and, as the cycle is completed, the part 
from the fourth station is completely 
broached. Thus, as the parts in the first 
and second stations are being broached 
by the left hand ram, the third and 
fourth stations are unloaded and re- 
loaded, and as the parts in the third and 
fourth stations are broached by the 
right-hand ram, the first and second sta- 
tions are being unloaded and loaded. 

Quite naturally, a setup of this type 
requires considerable handling of the 
work and manipulation of the fixtures. 
For operating safety, the Preset Cycle 
Control feature (identified by the but- 
tons mounted on extension brackets) 
automatically stops the ram cycles at 
the upper end of their traverse, unless 
the fixtures have been reloaded and the 
preset buttons touched before the return 
stroke has been completed. Thus, the 
cycle will operate continuously or stop 
at the end of each ram cycle, as desired 
by the operator. 


Fig. 1. The duplex vertical hydro-broach ma- 
chine set up with fixtures to perform the broach- 
ing operations indicated by the drawing at the 
top of the opposite page. 





Photos courtesy Cincinnati Milling Machine Co. 
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Fig. 2, Above. A forged detent contour-broached in four operations. The pieces progress from left 
to right and the metal removed at each station is indicated by the heavy lines. 


Fig. 3, Below. A view of the two broaching tables on each of which is mounted a two-station 
clamping fixture. One table is positioned in front of each ram and advances to cutting position 
and retracts to loading position automatically. They are hydraulically actuated and synchronized 
with the movement of the ram. 
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. . . New Metal Treating, from page 124 
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Fig. 3. Deep drawing (ironing) of a hollow 
cylindrical steel component using Foscoat Pro- 
cess lubrication. The four drawing operations 
were accomplished from the starting cup with 
no intermediate annealing and only a_ single 
application of. the Foscoat Process. Over-all 
reduction is about 80 per cent, which represents 
a 100 per cent increase over conventional 
methods. 


speed-up, die life was increased 2% 
times. In dry drawing of steel wire 
shapes, such as triangle and square wire, 
from round stock, one application of the 
Foscoat.. Process permitted drawing to 
finished shape without the intermediate 
anneals and recoating required in previ- 
ous processes. , 
Production use of the Foscoat Process 
at Heintz Manufacturing Co. has, made 
possible substantial economies in the 
fabrication of automatic washing ma- 
chine tubs, Figure 2. Reductions in scrap 
losses due to rejects and in down-time 
for stoning of dies have resulted in an 
increase of 140 per cent in output. 





Fig. 4. Backward cold extrusion employed as 
the first step in forming a hollow cylindrical 
body. A steel billet is shown that has been 
treated in the Foscoat Process. 
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In deep drawing (ironing) of steel cart- 
ridge cases, Figure 3, 80 per cent reduc- 
tions in wall thickness in the metal were 
possible with a single application of the 
Foscoat Process without intermediate 
annealing. This represents a 100 per 
cent improvement over conventional prac- 
tice. 

In actual production in rod-pulled tube 
drawing, over-all reduction of 80 per 
cent were achieved with a single appli- 
cation of the Foscoat Process, or about 
60 per cent improvement over that pre- 
viously obtained. In another tube mill, 
using plug drawing, over-all reductions 
of 60 per cent were obtained with one 
application of Foscoat, which is also a 60 
per cent increase over existing practice. 





Fig. 5. The cup is formed in a single press 
operation from the billet shown in Figure 4. 
Reduction is on the order of 50 per cent over- 
all. Alternate method would probably be to hot 
forge or hot upset a billet of about twice ithe 
starting size, followed by extensive : 





Even more dramatic savings are in 
prospect in commercial cold extrusion, 
Figures 4 and 5, for it can often elimi- 
nate the necessity for forging or upset- 
ting of heated billets. These operations 
generally require a starting billet twice 
the size of that necessary for cold ex- 


trusion. The forged shape usually re- 
quires extensive scrap-generating ma- 
chining. 


Also, savings are possible by adapting 
(Continued on page 144) 
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SERIES 1600 


ELECTRIC FURNACE 
FOR HEAT TREATING TOOLS, 
DIES, PARTS AND GENERAL 
LABORATORY WORK 


Fast-heating sturdy TEMCO model built for 
continuous use to 1750° F., intermittent to 
2000° F. Supplied with either 500 series 
TEMCOMETER stepless 
temperature controller and 
indicator (illustrated) or 
with Model 292 electronic 
controlling pyrometer. 


Chamber Volts Furnace and Furnace and 
WwW” H” D” 50/60 cy. Temcometer 292 Controller 


New improved design weld 1625 54% x4%x9 115 $161.00 $318.00 
1620 51¢x4% x9 230 161.00 318.00 
ed steel body 4%” dua 1635 54% x4%x134¢ 115 195.00 350.00 
1680 51¢x4% x 13% 230 197.50 350.00 


Tare rehivela) iplifting counte 
P i Write for new handy Reference File and dealer’s name 
joke] Kelale-t> Mio lole] mammal toh AY 


THERMO ELECTRIC MANUFACTURING CO. 
474 Huff St., Dubuque, lowa 


element embedded in all f 
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THEWREWPERKINS 


Model 12-H-36 
Straight Side e Single Crank 
Tie Rod PRESS 


This new Perkins Straight Side, Single 
Crank Power Press is of sturdy con- 
struction . built to give years of 
dependable service and to meet today’s 
unusual production requirements. Can 
be made in various heights and strokes. 
Capacity 200 tons. Diameter of main 
bearing 8”. Bed area 36x36". Write 
for details. 


WARREN, MASSACHUSET 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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PUBLICATION 





Keep Informed! CATALOGS @ 


BULLETINS © SPECIFICATIONS 





P&W Carbide Cylindri- 
cal Ring Gages are the 
subject of Circular No. 519. 
They are made of solid 
carbide in sizes from .059" 
through 1.510” and elimi- 
nate the hazard of gage 
wear on close tolerance 
work. PRATT & WHITNEY, 
15 Charter Oak Blvd., W. 
Hartford 1, Conn. 


The Detroit Tensile Test- 
ing Machine is described 
in a new catalog sheet. 
This machine is made in 
10,000 and 20,000 lb. cap- 
acities for testing spot- 
welds, strip, wire, etc., 
This sheet can be had 
from DETROIT TESTING 
MACHINE CoO., 9390 Grin- 
nell Ave., Detroit 13, Mich. 
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STYLE JS EMPCO 
JACK ASSEMBLY 


ALIGNING DISC 


—_=~ Son WASHER 


Vi-SORB MOUNTING 
PAD 


@ SELF-ALIGNS TO UNEVEN 
FLOOR 


@ EASILY LIFTS 8,000 LBS. 


@ SIMPLY TURN ADJUSTING 
NUT TO RAISE OR LOWER 
MACHINE 


Where anchor bolts are used, this new Empco Jack Style JS will save 
considerable time in setting and keeping equipment level. 
Tested to support 20 tons and lift 8,000 Ibs., this Empco Jack is the 
answer to any machine installations. Anchor bolt hole through the jack 
assembly allows clearance for 34” diameter bolt. This permits the 
Empco Style JS Jack to be used at the precise spot where equipment 
was designed to be best supported. 
Available in three sizes: 154”, 2”, and 3” (minimum 
heights) with VI-SORB mounting pads as optional 
uipment. 
rite for cifications and prices of complete line 
of apes Leveling Jacks. 


@ VI-SORB MOUNTING PADS 
ABSORB VIBRATION 















2735 JEROME AVENUE « DETROIT 12, MICHIGAN 





The Universal Angle 
Computer is presented in 
fully illustrated literature 
from the California manu- 
facturer. Use of angle 
computers can cut layout, 
tooling and inspection time 
in half. The angle -com- 
puter is calibrated in min- 
utes and can be rotated 
360° in three directions: 
horizontal, vertical and 
radial. Write for a copy 
of this literature to ANGLE 
COMPUTER CO., _INC., 
1709 Standard Ave., Glen- 
dale 1, Calif. 
Inform-A-Gram No. B3. 


Cincinnati Milling Ma- 
chine Company’s new 
General Catalog No. M- 
1712 is now ready. Brought 
up-to-date with new ma- 
terial, and made more 
attractive by the use of 
new colors, this 48-page 
booklet covers the com- 
pany’s complete line of ma- 
chines for milling, broach- 
ing, grinding, etc. Write 
to THE CINCINNATI MILL- 
ING MACHINE CO., Dept. 
T&P, Cincinnati 9, Ohio. 
Inform-A-Gram No. B4. 


U. S. Automatic Press 
Room Equipment is de- 
scribed fully in a revised 
bulletin. Specifications 
and other pertinent data 
are given for automatic 
stock reels, stock oilers 
and wipers, plain stock 
straighteners and _ slide 
feeds. 

Inform-A-Gram No. B5. 


New Punch Catalog. 
More than 276,000,000 
standard punch sizes and 
types are now available 
at standard prices from 
Pivot Punch & Die Corp. 
Informative Catalog No. 
514 tells the whole story 
of this new service. 
Inform-A-Gram No. B6. 
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Everyone Concerned 
with Quality Control, pro- 
duction control, inspection, 
machine maintenance, tool- 
making or _ purchasing 
should find the new Tumi- 
co Catalog very interesting. 
It covers the complete 
Tumico line of precision 
micrometers, gages, check- 
ing standards, dial indi- 
cators, calipers, steel rules, 
squares and combination 
squares, and special pre- 
cision measuring _instru- 
ments. For a copy of new 
Tumico Catalog No. 20, 
write to TUBULAR MI- 
CROMETER CO., Dept. 
T&P, P. O. Box 29-A, St. 
James, Minn. 
Inform-A-Gram No. B7. 

Five New Sizes of Jig 
Feet and Rest Buttons 
have been added to the 
Morton Machine line. They 
are all carburized, hard- 
ened and ground. These 
new sizes are being manu- 
factured and carried in 
stock in order to provide 
the widest range of uce- 
fulness to tooling pro- 
grams. Full size templctes 
for tracing purposes are 


available from MORTON 
MACHINE WORKS, Dept. 
21, 2421 Wolcott, Detroit 
20, Mich. 


Inform-A-Gram No. B8. 
Standard and Special 
Colmonoy Casting are de- 
scripea in a newly pub- 
lished bulletin. Standard 
castings are available in 
the form of a complete 
range of lathe and grind- 
er center tips. Special 
castings include wear 
strips and pads, machine 
gibs, collet pads and 
chuck jaw inserts. WALL 
COLMONOY CORP., 19345 
John R St., Detroit 3, Mich 
Inform-A-Gram No. B9. 














The Zewo Drilling Ma- 
chine is a precision, uni- 
versal, bench, radial type 
unit. Features, specifica- 
tions and a fully illustra- 
ted parts list are contained 
in a bulletin offered by 
the United States distribu- 
tor, CAPITOL MACHIN- 
ERY CORP., 197-199 Mott 
St. New York 12, N. Y. 
Inform-A-Gram No. B10. 


Surplus Tools, Machines 
and Parts are described 
in a new, 200-page cata- 
log from Palley Supply 
Co. Outstanding savings 
in hand and power tools, 
machine tools, gages, 
welding equipment, hy- 
draulic supplies and hun- 
dreds of other items are 
featured. 

Inform-A-Gram No. B11. 
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ACCURACY T0.0001” 


FOR TOOL ROOM AND PRODUCTION 


PRECISE MOUNTS ON 
OTHER MACHINE foous, os. 
SE GRINDER-MILLERS 
/44.P.AND SPEEDS 

15.000 R.P.M. DO THE WORK 
sINGLE-PURPOSE MACHINES 
OSTING 100 TIMES AS MUCHI 
















VERSATILITY. For c 
external and form 
with H.S. steel or tungs' 
midget mills; for — ge ye ane 
polishing. Use on w glass 

ies, or any metal’ fncluding the 
t alloy ‘ 


lindrical, internal 
as for milling 


DURABILITY. 1 metal housing, rigid 
pine 2 mony quill, ha ‘—_ -sealed, mic 
ny itt; its) Z; Se 7. “BE 

vol is pro re- 
placeable fusetrons. ‘i of 
ATTACHABLE COOLFLEX SHAFT (op- 
tional). Quickly attached for an 
work and — applications. 


i 
PRECISE GRINDER MILLERS at 
PRECISE saneenanik 0. 


PRECISE GRINDER-MILLERS 






= Write FOR CATALOG 
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An Attractive and Use- 
ful Booklet illustrating a 
few representative case 
histories of instrument gag- 
ing and statistical quality 
control has been published 
by THE SHEFFIELD CORP., 
Dept. T&P, Dayton 1, Ohio. 
Inform-A-Gram No. B12. 

Columbia Extra Header 
Die Steel is a clean, uni- 
form water hardening car- 
bon tool steel that will 
give top performance. Full 
information is obtainable 
from Columbia Tool Steei 
Co. 


Wesson’s New Band 
Type Multicut Holder is 
featured in Bulletin No. 
5ll. Available in nine 
standard types and in -90 
standard sizes, this tool 
holder is protected by 
steel bands replaceable at 
low cost. 

Inform-A-Gram No. B14. 

Hand Wheels, cast iron 
hand knobs, steel clamp- 
ing handles and threaded 
plastic balls are included 
among the items described 
in the current Reid Tool 
Supply Co. catalog. 











Inform-A-Gram No. B13. Inform-A-Gram No. B15. 








STRAIGHTEN COIL STOCK 


FOR PRESSES, SHEARS OR SLITTERS 
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Variable Speed 
STRAIGHTENING 


i 

- 

lf 
LITTEL MACHINES 
Output rises, costs drop when coil stock is fed to the press, the shear, or 
the slitter through a Littell Straightening Machine. Coil stock comes out 
iof a Littell Straightener flat, with curvature removed. Equipped with 
ariable speed transmissions, Littell Straighteners are easily adjusted to 
meet a wide range of speed requirements. Thirteen medium and heavy 


‘duty models straighten coil stock of all standard widths and thickness. 


haat 


WRITE FOR | CATALOG 
cs FEEDS + DIAL FEEDS + . sTRAIG EM 


’ MACHINE CO 











TOOLING and PRODUCTION 


Putnam’s New, 108-Page 
End Mill Catalog lists over 
over 1000 standard types 
and sizes. Included in 
this catalog are the new 
Postiv-Lok end mill series 
for large boring mill, pro- 
filing and similar applica- 
tions, the new short flute 
end mill series, new key- 
way end mills, and a new 
continuous pilot counter- 
bore, all of which have 
recently been added to 
the Putnam line. Meas- 
uring 54%” x 8”, the cat- 
alog is attractively bound 
in a heavy leatherette 
cover. Write on company 
letterhead to PUTNAM 
TOOL CO., 2985 Charle- 
voix Rd., Detroit 7, Mich. 
Inform-A-Gram No. B16. 

A New HI-SHEAR Rivet 
Tool Catalog has been 
issued. It reflects changes 
in the company’s tool sizes 
and basic clearance di- 
mensions, and _ includes 
several new items. The 
HI-SHEAR process is pic- 
tured in this 14-page pub- 
lication. Write to THE Hii- 
SHEAR RIVET TOOL CO., 
8924 Bellanca Ave., Los 
Angeles 45, Calif. 
Inform-A-Gram No. B17. 

Starrett Portable Dial 
Hand Gage Nos. 1015-A 
and 1015-B are introduced 
in new literature. These 
highly accurate, yet com- 
pact and portable gages 
are excellent tools for 
measuring the thickness of 
a wide range of materials 
and small parts. THE L. 
S. STARRETT CO., Dept. 
T&P, Athol, Mass. 
Inform-A-Gram No. B18. 

The Brehm Trimming Die 
Catalog gives full parti- 
culars on the “shimmy” 
die, which makes a one- 
punch job out of hundreds 
of trimming tasks that 
would otherwise require 
several operations. The 
Steel Products Engineering 
Co. is now distributing 
copies of this catalog. 
Inform-A-Gram No. B19. 
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Simplytrol Automatic 
Controls. Bulletin SC-l 
from Assembly Products, 
Inc., describes inexpensive 
contact meter-relays that 
are providing direct con- 
tact control in many pro- 
cesses where more com- 
plicated and expensive 
equipment was previously 
required. These contoct 
meters will control any 
process that can be meas- 
ured with an _ electric 
meter. The bulletin shows 
the circuits of three styles 
of controls using Simply- 
trol Contact Meters. AS- 
SEMBLY PRODUCTS, INC., 
Dept. T&P, Main at Bell 
St., Chagrin Falls, Ohio. 
Inform-A-Gram No. B20. 

Wales Notching Units 
are described in the sec- 
ond edition of functionally- 
illustrated Catalog N. 
These patented notching 
units are independent and 
self-contained for  inter- 
changeable use and re- 
use in unlimited setups in 
stamping presses and 
press brakes. Standard and 
semi-standard corner and 
edge notching equipment 
is shown in this Wales- 
Strippit booklet. 
Inform-A-Gram No. B21. 

The New ,Multi-Angle 
Drill Unit, designed to pro- 
vide unlimited freedom of 
setup to simplify and re- 
duce the cost of drilling 
holes at any angle, is 
announced in current Com- 
mander literature. Write 
for a copy to COM- 
MANDER MFG. CO., 4225 
W. Kinzie St., Chicago 
24, Ill. 

Inform-A-Gram No. B22. 

The Eriez Magnetic Con- 
veyor Element is featured 
in Bulletin No. 553. Several 
typical installations are de- 
scribed thoroughly. Types 
available, method of se- 
lection, and _ cost-cutting 
characteristics are listed. 
ERIEZ MFG. CO., Dept. 
T&P, Erie, Pa. 
Inform-A-Gram No. B23. 


The Universal Drawn 
Shell Trimmer of Dayton 
Rogers was especially de- 
signed to trim square or 
rectangular shells with 
small corner radii. A new, 
four-page folder illustrates 
shells that have been trim- 
med with this machine, 
contains plan views of 
the operating principle, 
and describes operating 
features. A full page is 
devoted to specifications 


and dimensions. DAYTON 
ROGERS MFG. CO., 2824 
13th Ave. South, Minne- 
apolis 7, Minn. 
Inform-A-Gram No. B24. 


Cost-Cutting Pressroom 
Equipment made by Whyte 
Engineering Co. is de- 
scribed in newly avail- 
able liteature. This equip- 
ment includes roll feeds, 
stock cradles and stock 
straighteners. 
Inform-A-Gram No. B25. 


Jig and Fixture Template 
Sheets. The latest catalog 
of Jergens Tool Specialty 
Co. features 54 pages of 
full-scale template draw- 
ings of standard jig and 
fixture parts available 
from this Cleveland firm. 
Inform-A-Gram No. B26. 
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Cutting Hard-Tempered 
ig" Chrome Moley Stee! 





Sawing 16” Steel Piling 


Friction sawing with Tannewitz High 
Speed Band Saws results in perfectly amazing 
time savings in the cutting of flat sheets of soft 
or hardened steels, non-ferrous metals, armor 
plate, glass, plastics, many other materials and 
the trimming of castings. For cutting formed 
parts there’s nothing to compare with it. The 
down-drag of the saw is so negligible that 
parts may be trimmed or sawn as desired 
without using a rest of any kind. Whatever 
your cutting requirements, chances are they 
can be handled faster and at less cost with 
Tannewitz High Speed Band Saws. 


THE TANNEWITZ WORKS 
GRAND RAPIDS, MICHIGAN 


Write 
for Your 

Free Copy 
on Friction Sawing 
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The Protectron Damage 
Control System, described 
in a current Brinnell Co. 
bulletin, is especially use- 
ful in decreasing die 
breakage and increasing 
die life between grinds. 
This bulletin describes the 
operation of the Protec- 
tron system and contains 
several application photos. 
Inform-A-Gram No. B27. 

All the Facts on Brighton 
Nu-Process and Uni-Quali- 
ty are contained in a de- 
tailed catalog from the 
manufacturer of B-Right- 
On Socket Screws. 
Inform-A-Gram No. B28. 





A Novel Swiss Precision 
Machine for cold rolling 
threads is fully described 
in an 8-page booklet avail- 
able from Carl Hirsch- 
mann Co. The machine 
was developed by Thom- 
men S. A., Waldenburg, 
Switzerland. Write to 
CARL HIRSCHMANN CoO., 
30 Park Ave., Manhasset, 
N. Y. 

Inform-A-Gram No. B29. 

Tool and Cutter Grind- 
ers, fixtures and attach- 
ments are pictured and 
described in K. O. Lee’s 
attractive, 24-page catalog. 
Inform-A-Gram No. B30. 








BRASS . 
GLASS 
ALUMINUM 


...any rigid non-magnetic materials 
ON YOUR MAGNETIC CHUCKS! 


* DOES 


LG “VISE “77/ 


For all the details... write Dept. '-101 
Hanchrett MAGNA-LOCK CORPORATION 
Magna-Lock | 


Magnetic Chucks and Devices 
BIG RAPIDS 


° MICHIGAN, U.S.A. 
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The E & G Compound 
Microscope Base offers 6” 
lateral and 4” traverse 
continuous micrometer mo- 
tion. This instrument does 
double duty as a versatile, 
accurate compound work- 
ing table for machine op- 
erations on light, precision 
machine and _ instrument 
parts, and as a complete 
toolmakers’ microscope. II- 
lustrations,* specifications, 
suggested optical units, 
applications, prices and 
other data are given in a 
new brochure. Send for 
a copy to ERB & GRAY, 
854 S. Figueroa St., Los 
Angeles 17, Calif. 
Inform-A-Gram No. B31. 

“Surface Evaluation by 
Faxfilm” is the title of a 
new, eight-page folder de- 
scribing applications and 
equipment for Faxfilm. 
Faxfilm is the process that 
employs a plastic replica 
to show roughness, wear, 
grain and other surface 
conditions of almost any 
shape of a wide variety 
of materials. THE BRUSH 
DEVELOPMENT CO., In- 
strument Div. 50, 3405 
Perkins Ave., Cleveland 
14, Ohio. 

Inform-A-Gram No. B32. 


Designed to Speed Pat- 
tern, Die and Mold Finish- 
ing, Haskins HS-4 Flexible 
Shaft Equipment assures 
quality production. New 
literature describes Hask- 
ins’ complete line of ma- 
chines and attachments 
for all grinding, sanding, 
filing and polishing opera- 
tions. 

Inform-A-Gram No. B33. 

The New Cartridge Type 
Packing Gland, combining 
double bearing surface, 
low friction ram seal, and 
a ram wiper into a single 
compact unit, highlights 
Pemaco Hydraulic and Air 
Cylinders. Petch Mfg. Co. 
will provide complete in- 
formation and engineering 
data. 

Inform-A-Gram No. B34. 
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Minster’s Series P “Piece- 
Maker” Presses are pie- 
sented in attractive, 16- 
page Bulletin No. P251l. 
These new automatic pro- 
duction presses are de- 
signed to meet the most 
rigid requirements for the 
accuracy of alignment 
needed to produce suc- 
cessfully intricate stamp- 
ings with the finest of 
progressive dies. The bul- 
letin illustrates all models 
in the series, lists their 
features and optional 
equipment, and gives com- 
plete specifications. THE 
MINSTER MACHINE CO., 
Dept. T&P, Minster, Ohic. 
Inform-A-Gram No. B35. 
Concentric Spring Load- 
ed Live Centers are de- 
scribed in a new illus- 
trated bulletin. These cen- 
ters for precision turning 
and grinding have less 
overhang and consequent- 
ly provide more rigidity 
and more working range. 
Other features, specifica- 
tions and prices are given 
in the bulletin. CONCEN- 
TRIC TOOL CORP., 2970 
Huntington Drive, San 
Marino, Calif. 
Inform-A-Gram No. B36. 
Parlec Drill Jigs provide 
the subject matter for a 
newly published folder. 
They are designed to save 
hours of valuable design 
and toolmaking time. The 
folder includes construc- 
tion features, illustrations 
and prices. Write for it to 
the national sales ‘agents, 
FRANKLIN E. SMITH & 
ASSOCIATES, 6201 Car- 
melita Ave., Bell, Calif. 
Inform-A-Gram No. B37. 
South Bend Economy 
Model Drill Press features 
and specifications are con- 
tained in Bulletin 5103. 
Also included are com- 
plete lists of drill press ac- 
cessories and the com- 
pany’s distributors. SOUTH 
BEND LATHE WORKS, 





Colorful S & E Bulletin 103 
contains actual size and 
shape illustrations of tung- 
sten carbide rotary cutters. 
Metallic blue coloring in- 
dicates the solid tungsten 
carbide. S & E MACHINE 
PRODUCTS INC., Dept. 
T&P, Bridgeport 4, Mich» 
Inform-A-Gram No. B39. 

Littell Pres-Vac Safety 
Feeders feed blanks from 
a distance of 14”, elimi- 
nating the need for put- 
ting fingers under the 
press ram. The current 
Littell catalog provides 
complete details. 
Inform-A-Gram No. B40. 
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“Superbore” Counter- 
bores provide that shade 
of difference when counter- 
boring operations require 
oversizes from standard 
dimension holes. Twen- 
tieth Century Mfg. Co. can 
supply price information 
and descriptive literature. 
Inform-A-Gram No. B41. 

The New Famco Air 
Press Catalog describes 20 
rugged, compact models 
built for high-speed pro- 
duction operation. They 
are available in % to 3% 
ton capacities with elec- 
tric or air controls. 
Inform-A-Gram No. B42. 
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AIR TURBINE MOTORS 


ONSRUD 
8-1 GRINDER 
75,000 RPM 


ONSRUD 
D-1 GRINDER 
50,000 RPM 


ONSRUD 
E-1 GRINDER 
38,000 RPM 





Compressed air. . 
Air Turbine Grinders . . 
unbeatable 
grinding in the tool and die shop or on 
the production line. | 

Can be mounted on lathe for center or 
finish grinding. D1-S Hole Grinder sup- 
plied for mounting on jig borer, milling 
machine or drill press for precision hole 
grinding. 

Light in weight. Always cool in operation. 
Free from vibration, yet packed with 
power. Write for Bulletin 1129. 





nef \N YOUR HAND 


speeds grinding and deburring jobs! 


. and Onsrud's famous 
- give you an 
combination for speedier 





ONSRUD MACHINE WORKS, INC. 


3941 Palmer Street *® Chicago 47, Illinois 


ROUTERS AND SHAPERS 
CONTOUR MILLING MACHINES 
HIGH CYCLE MOTORS 










Dept. T&P, South Bend 22, 
Ind. 
Inform-A-Gram No. B38. 
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“Comtorplug” Internal 
Comparater. Illustrated 
Bulletin No. 40 gives com- 
plete construction features 
and instructions for use 
of this portable production 
and inspection gage. The 
instrument gages bores to 
fractions of .0001”. 
Inform-A-Gram No. B43. 

The Illinois Die Filing 
Machine is an accurate, 
smoothly-operated ma- 
chine that files, saws and 
stones the most intricate 
die shapes. An illustrated 
brochure contains com- 
plete information. 
Inform-A-Gram No. B44, 





Micro Miniature End 
Mills can perform such op- 
erations as milling, en- 
graving, routing and pro- 
filing. A detailed catalog 
on these precision-ground- 
from-solid tools is procur- 
able from Woodson Tool 


Co. 


Inform-A-Gram No. B45. 
Type TD Twin Wheel 
Tool Grinder is completely 
described in The Standard 
Electrical Tool Company’s 
Bulletin 18. With this 
heavy duty machine, there 
is but one step from rough 
to finish grind. 
Inform-A-Gram No. B46. 
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The Advantages, limi- 
tations and fields of ap- 
plication of Crobalt cast 
alloy cutting tools are dis- 
cussed in new Bulletin 
101. It describes the work- 
ing conditions under which 
high speed steels, ce- 
mented carbides and cast 
alloy cutting tools each 
give best performance. 
Forms and sizes of Cro- 
balt tools available for 
various turning, facing, 
milling and other opera- 
tions are illustrated and 
described. Also included 
is a table of recommended 
speeds and feeds. CRO- 
BALT, INC., 2800 S. State 
St., Ann Arbor, Mich. 
Inform-A-Gram No. B47. 

Solution to Difficult 
Quench Oil Purification 
Problems oat Salisbury 
Axle Works, Div. of Dana 
Corp., is discussed in a 
new, specially prepared 
case history published by 
Honan-Crane. Entitled ‘Oil 
Quenching.” This bulletin 
contains photographs and 
schematic drawings. HO- 
NAN-CRANE CORP., 208 
Indianapolis Ave., Leba- 
non, Ind. 

Inform-A-Gram No. B48. 

An Adjustable Automat- 
ic Stock Feed Stop for 
Dies is presented in a new 
pamphlet. The Dahlstrom 
Light Duty "Autostop” is 
adjustable to work with 
blanking, progressive and 
compound dies. It mounts 
on the stripper plate in 15 
minutes, handles _ sheet 
steel up to 1/16” x 6” or 
equivalent. 
Inform-A-Gram No. B49. 

“Superior” All-Steel Die 
Sets feature the exclusive 
Lock-Jaw Lifting Device 
and E-Z Lift Sling Chain 
that makes it possible to 
move these die sets for 
any distance, in any direc- 
tion. Details are included 
in Bulletin No. 850 of 
Superior Steel Products 
Corp. 

Inform-A-Gram No. B50. 
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Silicon-Free;' Flux-Coated 
Aluminum Welding Rods 
for oxy-acetylene and oxy- 
hydrogen welding have 
been released by Eutectic 
Welding Alloys Corp. 
New EutecRod 22FC pro- 
vides a base metal match- 
ing solution for many ap- 
plications where anodized 
silicon bearing welding 
rod has always shown an 
objectional dark weld. 
The reason for this is that 
corrosion resistance and 
color, as well as physical 
properties of the weld, 
closely match the alumi- 
num. Full details and 
specifications can be had 
from EUTECTIC WELDING 
ALLOYS CORP., Dept. TIS, 
172nd St. & Northern Blvd., 
Flushing, N. Y. 
Inform-A-Gram No. B51. 

Elgin‘’s New Diamond 
Abrasive, which has been 
prepared especially for 
lapping and polishing car- 
bide drawing and head- 
ing dies, is presented in 
a four-page folder. Desig- 
nated DYMO-C (C for car- 
bide), this new abrasive is 
said to finish carbide dies 
up to 20% faster than 
abrasives formerly used. 
The folder details its speci 
fic performance and appli- 
cation advantages, con 
tains complete catalog and 
price data. ELGIN NA- 
TIONAL. WATCH CO., 
Abrasives Div., Dept. T&P, 
Elgin, Ill. 

Inform-A-Gram No. B52. 

Photos and Captions in 
a new bulletin illustrate 
the various uses to which 
Colonial Broach Com- 
pany’s improved “Utility” 
presses can be put effec- 
tively. Four-page Bulletin 
VBS-51 gives the working 
capacities of these 4 to 10 
ton machines and also in- 
cludes a plan drawing 
that shows all installation 
dimensions. COLONIAL 
BROACH CO., Box 37, 
Harper Station, Detroit 13, 
Mich. 

Inform-A-Gram No. B53. 
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A 24-Page Catalog con- 
tains complete design 
specifications of the No. 2 
Moore Jig Borer, describes 
jig borer accessories and 
gives many examples of 
jig borer jobs in the tool- 
room and on the produc- 
tion line. 

Inform-A-Gram No. B54. 

Dumore Tool-Post Grind- 
ers can be set up in 
minutes, grind to .0001” 
and have unlimited uses 
in any shop. A descrip- 
tive bulletin is offered by 
the Racine manufacturer. 
Inform-A-Gram No. B55. 
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Hovis Universal Washer 
Dies provide a master 
holder and by merely 
changing five small, easily 
removable parts the new 
washer or blank is pro- 
duced. Hovis Screwlock 
Corp. will honor requests 
for literature. 
Inform-A-Gram No. B56. 

“Step Up Production” is 
Minnesota Mining & Mfg. 
Company's new 36-page 
booklet that shows how 
belt grinding cuts costs. 
This publication is packed 
with excellent illustrations. 


Inform-A-Gram No. B57. 











SCULLY-JONES 


‘JA’ FLOATING HOLDERS 


UNIFORM CUTTING OPERATIONS 


Clearance in the double-gear spline drive allows free 
movement of the floating and driving elements. 
This prevents binding and eliminates “dead” spots 


or zones which often cause rejects 


CONTINUOUS PRODUCTION 


Two thrust bearings—placed close together — 
munimize the effect of the force applied 


on the tool by the hole. Thus, cools 

float freely into alignment— 
reducing down time and 
damage to cutting tools. 


Get these advantages... proven in the field: 












Parallel Floss 


j 
{ «ts Obtained 


How 
Angular Flos 


ts Obtained 


TROUBLE-FREE OPERATION 
Balls are free to move in the required 
direction or rotate around the collet, 
because the floating element ts separated 
from the drive. Free movement of 
the balls el: confined recip 4 
motion. This greatly reduces the scrubbing 
action characteristic of small rocking 
movements. The scrubbing action often causes rapid 
destruction of ball-thrust places and prevents free float. 






} Write for Bulletin No. 8-50 
+ showing complete range of 
sizes, specifications, pr'ces. 








1913 5 ROCKWELL SL. CHICAGO 8, ILLINOIS 


<TD 
YOU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOL 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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R-B Punches, Dies, Re- 
tainers and other diemak- 
ing parts are fully covered 
in Allied Products Corpora- 
tion’s attractive, 52-page 
catalog. These punches 
and dies are stocked in 
standard sizes, shapes and 
materials for immediate 
delivery. 

Inform-A-Gram No. B58. 

Durant Friction Type 
Roll Feeds are pictured 
and described in a four- 
page folder issued by the 
Providence, R. I., manufac- 
turer. Features and speci- 
fications of seven models 
are listed. 

Inform-A-Gram No. B59. 


A Colorful, New. 40- 
Page Catalog. Cincinnati 
Milling Machine Com- 
pany’s Publication: No... M- 
1734, pictorially shows the 
reader just about. every- 
thing the No. 2 Cutter 
and Tool Grinder can do. 
Contents include front and 
rear views, applications, 
features, attachments, 
grinding wheels, specifi- 
cations, standard equip- 
ment, and accessories and 
attachments. Write for this 
attractive catalog to THE 
CINCINNATI MILLING 
MACHINE CoO., Dept., T&P, 
Cincinnati 9, Ohio. 


Inform-A-Gram No. B60. 
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“LooK HOW RUDOLPHS OUTPUT HAS INCREASED SINCE THEY 
CHANGED ‘To THE RIGHT CUTTING FLUID / ” 


IN A TEST on Gleason Revacycles in a large gear 
department Stuart’s SpeedKut “‘A” increased out- 
put from 1200 to 3200 gears per tool grind and 
reduced stock removal, when regrinding cutters, 
from .009” to .0035”. Let a Stuart Representative 


help you. 


Are you receiving Stuart's SHOP NOTEBOOK 
regularly? Write, wire or phone. 





p.a. Stuart [Jil co. 





2729-37 South Troy Street, Chicago 23, Illinois 








A 12-Page, Precision 
Reamer Catalog is offered 
by The DoALL Co. Ex- 
cellent illustrations at the 
top of each page are fol- 
lowed by detailed listings 
giving technical data and 
prices on chucking, ex- 
pansion, shell, taper pin 
and stub screw machine 
reamers. Of considerable 
interest are items not usu- 
ally cataloged as stand- 
ard, such as the new die- 
makers’ reamers with 
tapers of .006"" per inch, 
letter and number size 
reamers and decimal size 
chucking reamers. Send 
for Catalog No. 51-814 to 
THE DoALL CO., Dept. 
T&P, 254 N. Laurel Ave., 
Des Plaines, III. 


Inform-A-Gram No. B61. 
A New Concept in the 
field of small electric fur- 
naces for heat treating 
metals is offered in the 
Series 7055 Lucifer Fur- 
naces. A new catalog 
sheet contains a complete 
description of these fur- 
naces, together with prices, 
users, etc. GILBERT S 
SIMONSKI CO., Easton 
Pike, Neshaminy, Pa. 
Inform-A-Gram No. B62. 


The Dillon Multi-Low- 
Range Universal Tester is 
the subject of a current 
bulletin. The tester oper- 
ates by means of a cali- 
brated pendulum—a very 
accurate load measuring 
device. Outstanding fea- 
tures are described and 
pictured. W. C. DILLON & 
CO., INC., 1421 S. Circle 
Ave., Forest Park, II). 
Inform-A-Gram No. B63. 


Kipp Featherweight Air 
Grinders are presented in 
current Madison-Kipp Cat- 
alog AT 3006. Besides 
covering these cost-cutting 
grinders, the colorful, 20- 
page catalog also _illus- 
trates and describes vari- 
ous accessories. These in- 
clude mounted grinding 
wheels, Kipp Cutters, tool 
post adapters, etc. 
Inform-A-Gram No. B64. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Twenty -Eight Different 
Models of Air Cylinders, 
each in nine bore diame- 
ters, are illustrated and 
described in Rivett’s new 
Catalog Section No. 55. 
This 8%" x 11", three- 
color book lists every 
standard air cylinder of- 
fered in the industry 
Working drawings and 
specifications are furnish- 
ed for each model and 
size cylinder. Information 
relative to a_ particular 
model is all shown on one 
page, facilitating easier 
layout of circuits by the 
engineer. RIVETT LATHE 
& GRINDER, INC., Dept. 





Metron’s New Series 
42R Tachometer Indica- 
tors are covered in techni- 
cal data sheets now avail- 
able from the manufac- 
turer. These multiple head, 
single range, fixed type 
indicators can be used 
for monitoring speeds of 
many remotely located 
machines from one con- 
venient location. Features, 
applications, installation 
and servicing are discus- 
sed. METRON _INSTRU- 
MENT CO., 432 Lincoln St., 
Denver 9, Colo. 
Inform-A-Gram No. B68. 


The Burgess Vibro- 
Graver writes like a pen- 
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cil on steel, lead, glass, 
wood and other hard sur- 
faces. This new, speedy, 
permanent marking tool 
engraves numbers or 
names on tools, jigs, dies, 
gears, finished parts. De- 
scriptive liteature can be 
had from Burgess Vibro- 
crafters, Inc. 
Inform-A-Gram No. B69. 

Allen Keys are now 
torque - resistant without 
brittleness. Close  toler- 
ance of the hex form and 
sharp key corners assure 
accurate fit and top gaip- 
ping ability. Literature is 
available. 


Inform-A-Gram No. B70. 





T&P, Brighton 35, Boston; 
Mass. 
Inform-A-Gram No. B65. 


Eutectic “Instant-Hard- 
ner” for emergency sur- 
face hardening with an 
ordinary welding torch is 
described in an illustrated, 
six-page folder. This new 
product hardens steel 
tools, parts, dies, edges, 
etc., “in a jiffy’ without 
the fuss and mess of con- 
ventional heat treating. 
Application photos, draw- 
ings and candid “how-to- 
do-it’ outlines are con- 
tained in the folder. EU- 
TECTIC WELDING AL- 
LOYS CORP., Dept. 512P, 
172nd St. & Northern Blvd., 
Flushing, N. Y. 
Inform-A-Gram No. B66. 

Actual Quench Oil Puri- 
fication Problems and their 
solutions are discussed in 
a new Honan-Crane Ful 
letin. This publication ex- | 
plains how installation of 
Honan-Crane oil purifica- 
tion equipment has pro- 
longed useful life of the 
oil, greatly extended peri- 
ods between cleaning op- 
erations, and substantially 
reduced equipment down- | 
time. HONAN-CRANE | 
CORP., 208 Indianapolis 
Ave., Lebanon, Ind., will 
promptly honor all re- 
quests. 

Inform-A-Gram No. B67. 











FIRST 





NONE BETTER 


15,156 INSTALLATIONS 
(There must be a reason) 


DEEP DRAWING 
For 4 PAD CONTROL 
KNOCK OUTS 


Complete Die Cushion Engineering service at your disposal 
without obligation on all cushion applications. 


Dayton ROGERS 


MINNEAPOLIS 7, MINNESOTA 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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“Precision Grinding by 
Reid” is a three-color fold- 
er featuring Reid Model 
618 Precision Surface 
Grinder. Variable table 
speeds of 12 to 35 fpm are 
a highlight of this ma- 
chine. 

Inform-A-Gram No. B71. 


“ElectroShield, the New 
Copper Clad Metal,” is 
the title of a new Ameri- 
can Cladmetals booklet. 
This informative publica- 
tion shows how to stretch 
scarce copper supplies up 
to four times by the use 
of ElectroShield. The new 
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“Die-Co” Die Springs 


are specially designed for of copper. 
greater travel, pressure for most 
and endurance. The Die 

Supply Co. is distributing 


Spring Bulletin No. 403 
covering nearly 500 stock CO., Dept. 
sizes. Pa. 

Inform-A-Gram No. B72. 


metal saves up to 80% | 
It can be used 


applications 


where copper sheets are } 
now employed, and more. 
AMERICAN CLADMETALS | 
T&P, Carnegie, | 

| 


Inform-A-Gram No. B73. 








Severance DEBURRING CUTTER 







Unexcelled for power and hand deburring 


Sectional pattern teeth give shearing action 
eee ee 


Severance » INSIDE 
: DEBURRING CUTTERS 
CON oh See 


45° 
Both angles can be supplied in CARBIDE 


Sevoranis DEBURRING CUTTERS 


ter apools Goie Ghedinacat. ond 
ends and tubing O. D's., either off- 
hand or in screw machines. Select 
30° cutters from 14 standerd sizes 
and 45° cutters from 10 sizes—vup 


ANGLES 30° & 45° C/L to 4 inch diameter. 
Both angles can be supplied in CARBIDE 








TIVITIES Le 
CHAMFERING TOOLS DEVOID OF CHATTER 
Severance HAND DEBURRING CUTTERS 


“A Twist of the wrist” 
easily bites off the bur left 
by drill or punch. 
Ten standard sizes for 14 to 2" diameters. 
Write for Bulletin 16-D 





HIGH SPEED 
CARBIDE 
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wwon mus 


= 


itlth== 










STAND. 
X ANDARD 
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LID 
Redive Lip) 


ae Se 
TUBING GROUP 





COUNTERSINK GROUP 
STANDARD 





Complete REGRINDING Service — by New Tool Craftsmen 
— Savings are thus multiplied — 


Write for Catalog 


Severance Tool Industries, Inc. 
730 IOWA AVENUE SAGINAW, MICHIGAN 


ee SEAT 











PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 








Wohlhaupter Universal 
Facing and Boring Heads, 
with self-acting power 
feeds and automatic end 
release, provide the sub- 
ject matter for a new 
brochure. These German- 
made heads permit many 
operations to be performed 
at one setting. The bro- 
chure illustrates features 
of the four available 
models and lists all per- 
tinent technical data. Write 
to the American distribu- 
tor, KARL A. NEISE, 381 
Fourth Ave., New York 
1G, NACY. 

Inform-A-Gram No. B74. 

An 84%” x 5%” Chart. 


just printed, shows the 
applications, calibration 
symbols, conductors, po- 


larity and Thermo Electric, 
Instrument Society of 
America and Military color 
codes of thermocouple and 
extension wires. Resist- 
ance tables for these wires 
are shown on the reverse 
side. THERMO ELECTRIC 
CO., INC., Dept. T&P, Fair 
Lawn, N. J. 
Inform-A-Gram No. B75. 
The New AccrAngle 
Grinder Attachment allows 
grinding of cutting tools, 
threading tools, box tools 
or any single-point tool, 
any angle of rake or clear- 
ance, without removing 
from tool holder. This 
holder is adaptable to any 
surface or cutter grinder, 
holds tools up to ¥%”. A 
catalog is obtainable from 
Carl Nomann Co. 
Inform-A-Gram No. B76. 
The Complete Setup Pro- 
cedure for Producto’s new 
positive action automatic 
feed, known as the ‘’Sure- 
feed,” is outlined in a 
new bulletin. Outstanding 
features of this simply de- 
signed, ruggedly construc- 
ted feed are listed. THE 
PRODUCTO MACHINE 
CO., 970 Housatonic Ave., 
Bridgeport 1, Conn. 
Inform-A-Gram No. B77. 
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The Use of Sub-Zero 
Chilling for Shrink Fit is 
fully described in new 
literature from Sub-Zero 
Products Mfg. Div. Utiliz- 
ing the predictable shrink- 
age of metals chilled to 
120° below zero F, the 
Sub-Zero process not only 
boosts production, but also 
eliminates rejects formerly 
associated with many 
press-fit assembly opera- 
tions. This literature lists 
specifications of the new 
Model R-120 Chilling Ma- 
chine. SUB-ZERO PROD- 
UCTS MFG. DIV., DEEP- 
FREEZE DISTRIBUTING 
CORP., 3928 Reading Rd., 

. Cincinnati 28, Ohio. 
Inform-A-Gram No. B78. 

Magnetic Testing Data 
Sheet 2005 from J. W. 
Dice Co. covers typical 
uses, advantages and 
principle of operation of 
the Model C Cyclograph 
and the new automatic 
sorter combination. This 
equipment affords high 
speed, non-destructive 
analysis and sorting of 
metal parts in production 
or of finished parts. J. 
W. DICE CO., 1 Engle St., 
Englewood, N. J. 
Inform-A-Gram No. B79. 

New Kling Punch Bulle- 
tin No. 712 contains com- 
plete punch and _ shear 
capacity charts, specifica- 
tions and details to give 
you all the information 
you need to select the 
richt Kling Punch to meet 
y our specific punching re- 
quirements. Construction 
details are described in 
this illustrated booklet. 
KLING BROS. ENGINEER- 
ING WORKS, 1320 N. Kost- 
ner St., Chicago 51, II. 
Inform-A-Gram No. B80. 

A Tool Steel Stock List 
that is clear, concise and 
dependable is now avail- 
able from Allegheny Lud- 
lum. This 72-page cata- 
log lists the stocks of 18 
A-L warehouses. 
Inform-A-Gram No. B81. 


Model 7-A_ Production 
Hobbing Machine. de- 
scribed in a brand-new 
circular from Lees-Bradner, 
combines rugged sturdi 
ness and extreme ease 
with which hobs can be 
changed and _ diameters 
can be controlled. The 
illustrated, 8-page book- 
let fully covers the out- 
standing features of this 
machine and lists specifi 
cations. Write for Circular 
No. 84 to THE LEES- 
BRADNER CO., 12100 Elm 
wood Ave., Cleveland 11, 
Ohio. 

Inform-A-Gram No. B82. 
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Dickerman Automatic 
Punch Press Feeds will 
enable you to handle very 
large volumes of produc- 
tion in your press room 
without any increase in 
floor space. An up-to-date 
catalog describes seven 
models that mount on any 
die or press. 
Inform-A-Gram No. B83. 

Atlantic Band Saw 
Blades meet all the re- 
quirements for superior 
blades on complicated die 
and fixture radius cutting. 
The new Atlantic catalog 
is ready for distribution. 
Inform-A-Gram No. B84. 








WORN and OBSOLETE 


CUTTERS RECLAIMED 








at low coat 


66 


Typical National Salvage Job 
High Speed and Carbide Service 


vie ten yom cain tok case ome BS 






manufacture carb! 


ide tipped drills 4 oe holes and 
centers in hardened steel (up to 66-C 


Representatives in all industrial areas. 


National TOOL SALVAGE CO. 


6511 Epworth 





ing program. We also 


Detroit 10, Mich. 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 





HERE AT LAST! 


SOLID CARBIDE DRILLS, de- 
veloped by RAYMAC ... cut. 
do not burn thru hardened metals at 


slower speeds ... give cleaner and more 
accurate holes . . . less drill breakage 
and longer drill point life. 


WRITE TODAY: 


for catalog No. 12 for further informa- 
tion about RAYMAC SOLID CARBIDE 
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Complete Line of 
PUNCHING and FORMING DIES 
for All Sizes and Makes of 

PRESS BRAKES 














/ / 


DRELIS &KRUMP 


MANUFACTURING COMPANY 
7428 S. Loomis Bivd., Chicago 36, Ill. 











(CONVERT YOU ENGINE LATHES | 
TURRET : 


Tail Stock 
Turret 












LATHES 


Sh SORES AB ata: Bi 


RAYMAC 


i Four sizes 
: se 7 
MANUFACTURING COMPANY INC. swing Folder 


672 W. 4th 


JEFFERSON MCH. TOOL CO. cStinnsis's, 0. 
& 








3729 CASS AVENUE, DETROIT 1, MICH. 











JUST OFF 
THE PRESS! 


Completely 
new 


700 Pages 
450 Illustrations 
Sections on: 


Easy methods of 
computing press jobs 
How to select the proper type of press 
Useful engineering tables 

Die illustrations 

Glossary of terms used in the pressed 
metal industry 

Plus a complete service section covering all 
types of Bliss presses, old and new. $7.50 


Design raining 
BE AN EXPERT 


“Cope System” of correspondence 
training prepares you for a pros- 
perous future, while you keep your 





? 
* 
: present job! Hundreds of graduates 
owe their rapid rise in TOOL engi- 
neering field to CREATIVE ability 
acquired through this easy training. 
includes 


Correspondence course 
methods and texts used by our 
residence school. 


E. W. BLISS CO., Handbook Department 
1391 Raff Road, S. W. Canton, Ohio 


Rush me a copy of the Bliss Power Press 
Handbook 


Write today . . . no obligation! 


ACME School of Die Design 


(Correspondence School Div.) 
8 N. JEFFERSON ST., DAYTON 2, OHIO 
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Fitting a Square Tool in 
a Round Hole. Square 
Slotted Sleeves of Formed 
Tools Co. can be used to 
advantage in processing 
boring bars, cutter heads 
and tool holders for ac- 
curate work. Accuracy is 
maintained by a_ lock 
screw holding the tool rig- 
id and a set screw in the 
solid bar stock behind the 
tool, thus preventing the 
tool from sliding away 
from the work. A data 
sheet giving complete de- 
tails can be obtained from 
FORMED TOOL CO., 43043 
Grand River, Novi, Mich. 
Inform-A-Gram No. B85. 

Useful Information on 
Webber Micro Accurate 
Gage Blocks is given in 
a highly illustrated 32- 
page booklet. Proper care 
of blocks is fully discus- 
sed, and detailed catalog 
information is presented 
on standard gage blocks, 
metric blocks, carbide 
blocks, heavy-duty blocks, 
angle blocks, and fixtures 
and accessories. WEBBER 
GAGE CoO., 12903 Triskett 
Rd., Cleveland 11, Ohio. 
Inform-A-Gram No. B86. 

Positioning and Trans- 
fer of Dies are among the 
many uses of Hamilton 
Tool’s Portelvator. Another 
pressroom application is 
the use of a Portelvator in 
fixed position for sheet 
feeding operations. Details 
on special applications of 
the Portelvator are obtain- 
able from The Hamilton 
Tool Co., which also of- 
fers its Bulletin P-502 on 
standard Portelvators. 
Inform-A-Gram No. B87. 

The Magna-Vise holds 
any metal or rigid non- 
magnetic material firmly 
in place on your present 
magnetic chuck. It per- 
mits you to take advan- 
tage of magnetic chuck- 
ing for brass, aluminum, 
copper, etc. Hanchett 
Magna-Lock Corp. is mail- 
ing detailed literature. 
Inform-A-Gram No. B88. 





Gorham “M-40-U" Alloy 
Centers are introduced in 
Folder No. B-75. ‘“M-40-U," 
a wear- and abrasion-re- 
sistant material, forms a 
core that is induction 
brazed into the _ steel 
shank of the center, after 
which the entire center is 
finish ground. Thus, the 
wear material is always 
supported by the tough 
shank steel throughout the 
life of the center. These 
centers require only a 
cleanup grind when wear 
finally occurs. The folder 
gives descriptions, dimen- 
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sions and prices. GOR- 
HAM TOOL CO., 14400 
Woodrow Wilson Ave., 


Detroit 3, Mich. 
Inform-A-Gram No. B89. 
The Boeckeler Model No. 
2 Optical Micrometer offers 
excellent range, capacity 
and accuracy, according 
to a newly-published cir- 
cular. Specifications, prices 
and illustrations are in- 
cluded in the circular. 
Write for a copy to BO- 
ECKELER INSTRUMENT 
Cc. 3! EE Rite 
Tucson, Ariz. 
Inform-A-Gram No. B90. 

















K. 0. LEE CO. 


ABERDEEN, S D 








New! Model B80O Series 
TOOL and CUTTER GRINDERS 








See Your 
authorized 
Distributor 
Or Write 
For 
Descriptive 
Literature 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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. . New Metal Treating, from page 128 





Fig. 6. Typical example of forward cold ex- 
trusion. The starting billet, shown at left, is 
transformed to the elongated form with a single 
press operation. Reduction in cross-sectional 
area is about 85 per cent, which is not the 
limit of reduction possible. 


plain carbon steel for applications ordi- 
narily requiring steels containing critical 
and expensive alloying materials. Cold 
extrusion involves the concept of steel as 
a plastic material which, when the bar- 
riers of friction are sufficiently extended, 
will flow under pressure. Stressing the 
steel in compression—in contrast to cold 
drawing where forming is performed by 
stressing the metal in tension—permits 
a drastic kneading action that increases 
strength characteristics considerably, 
with but slight effect on ductility. 

Cold extrusion, Figure 6, made possible 
by improvements and modifications to 
phosphate coating techniques, was de- 
veloped and used in Germany during 
World War II, principally as a steel-sav- 
ing device, to produce cartridge cases, 
other ammunition components, gun bar- 
rels, airplane parts and other tubular or 
cylindrical bodies. 

Immediately after the war, realizing 
its potential value to America, Heintz 
engineers studied German methods, cor- 
related data and, with the aid of German 
technicians, carried out several research 
contracts for the United States Govern- 
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ment. This preliminary work forms the 
basis for cold extrusion developments in 
the United States. 

Subsequently Heintz technicians de- 
veloped the new phosphate coating and 
lubricant around which the Foscoat Pro- 
cess has been built. 

It was in this research and develop- 
ment that the present Foscoat Process 
was evolved. Foscoat itself is a specially 
formulated phosphate coating which can 
be applied by immersion, flooding or 
spraying, and forms a strong, adherent 
coating chemically bonded to the steel. 
This highly absorbent coating functions 
as a host for Foslube, an organic lubri- 
cant which is designed to react chemically 


_with the Foscoat, in addition to being 


physically adsorbed and absorbed. The 
combined action gives a heat-resistant 
surface interlocked with the metal and 
which has exceptional adherence even 
under the most severe working conditions 

In view of the importance of proper 
pre-cleaning and preparation for cold 
working, the complete process was work- 
ed out to include pickling and special 
alkaline cleaners, designated as Fos- 
clean products. 

While the process already is being used 
in regular operation in various cold work- 
ing plants, the objective will be to extend 
it to other cold working operations where 
it may be applicable. The process has 
been successfully employed in conjunc- 
tion with all grades of plain carbon and 
SAE alloy steels as well as some medium 
alloy grades. It is not intended, in its 
present state of development, for use 
with stainless and other high alloy steels. 

Meanwhile, both in cooperation with 
the government and in private industry 
large scale production experiments and 
actual production in the field of cold ex- 
trusion are being carried forward using 
the Foscoat Process. In this connection, 
technical data are being supplied to ma- 
chinery manufacturers and die designers. 

Simultaneously, researchers of other 
cooperating companies are participating 
in research and development of further 
applications, which include the use of 
the Fos Products as a paint bond, and in 
rust-proofing and other types of metal 
coating. 
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e HIGH SPEED GRINDING -e 


STANDARD D-4 Sani drinoen 
. BANI GRINDER 
This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre ...at low cost. Built 
to machine tool specifications, Standard 
D-4 is eeyert with improved band ten- 
sion contro! and specially designed protec- 
tive motorhood. 4x36)4’ am 4 The ideal 
portable unit! 


Other styles and sizes in New Menual on finishing — Write todey 


WALLS SALES CORP. 


333 Nassau Avenue Brooklyn 22 New York 














@ Full line — sizes 34%" x 4” 
to 48” x 144” 


@ Legs optional on larger sizes. 


SEND PRINTS FOR 
PROMPT ESTIMATE 


Write for complete catalog 


J. C. BUSCH CO. GAGE COMPANY 


Engineers & Machinists Since 1907 
170 S. Barclay St., Milwaukee 4, Wis. BATTLE CREEK, MICHIGAN 



























A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring screw holes. 

The Heimann Transfer Screw 
Set is aself-contained, complete 
tool. No wrenches.or pliers are 
necessary. Made in ¥,” to 1” 
diameters. 


Send for price list. 


HEIMANN MPG. CO. 
Dept. T Urbana, Ohio 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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“Hi-Rockwell” 
Drills 


DRILL, CLEAN, BRIGHT, 
ACCURATE HOLES IN 


HARDENED 
STEELS 


WITH A ROCKWELL 
HARDNESS OF C3 to C68 
OUR FREE BOOKLET 
TELLS HOW 


ALL DRILLS SHIPPED 
FROM STOCK 


We also manufacture the 
NU-MIERO piston grooving tool. 





CHAMPION TOOL CO. 
BOX 463 - FARMINGTON, MICHIGAN 














YOST DRILL PRESS VISE 


@ This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 
OFFERED IN TWO SIZES 








Width of Opens Weight 

Vie Mo. | sow, inches | inches Pounds 

1D 3% | 4 124 
2D 5 54 23 











Do‘ you need a vise of ANY type? 


Write today for bulletin on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
MEADVILLE * PENNSYLVANIA 
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c> =, 1. ! 
MAUSER-PRECISION . 
VERNIER CALIPER_ @ 


FOR 
OUTSIDE, AND DEPTH. 


3 
1/1000" — 1/128" 
1/10 mm. IN BACK 


MEASURING INSIDE, 

















EXTRA HARD! EXTRA TOUGH! 


Between Grinds! 


Die Sinkers 
“°° Millers 


Longer Life 


Q 











Duplicators 
Pantographs 
ACK PANTHER 
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EDWARD D. STRAND C 
Box 54, West Side Sta., Worcester, 








“RFC” ROLL-FEEDS 


PRECISION FEEDS FOR ALL PRESSES 


$9950 


Model A 
Complete 


Other 
Sizes 
Available 





Suitable for 4 Ton, 6 Ton, 8 Ton 
POWER PRESSES 
® Can’t slip © Reverses instantly 
® Feeds in thousandths 
® Maintains original setting 
Complete information on request 
ROLL-FEEDS CORPORATION 
Pawtucket, Rhode Island 
An Electrix Affiliate 
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Who's Who at Metallurgical Congress 


Top U. S. metal scientists have been 
named by the American Society for Met- 
als to head the important technical dis- 
cussions of international metal problems 
at the World Metallurgical Congress in 
Detroit, Oct. 14-19. 

According to William H. Eisenman, 
executive secretary of the Society, the 
scientists selected to lead the meetings 
represent a top echelon “blue book of 
American metal experts.” 

The discussion leaders named include: 

Dr. Francis C. Frary, director of re- 
search for the Aluminum Company of 
America, leading the sessions devoted 


smelting of nonferrous metals; Dr. W. 
E. Thomas, vice president of the Magna- 
flux Corporation, who will chair the ses- 
sions devoted to recent advances in test- 
ing and inspection of alloy steels and 
metals; Dr. E. H. Stilwill, chief contact 
metallurgist, Dodge plant in Detroit, 
who has not yet been assigned but prob- 
ably will conduct sessions on inter-indus- 
try material supply; and Dr. Gordon 
Johnson, supervisor of foundry research 
for the Armour Research Foundation, 
who is also unassigned as yet but will 
conduct sessions relating to new methods 





to refining and proc- 
essing of nonferrous 
metals; Dr. Erle G. 
Hill, director of 
metallurgy and de- 
velopment for the 
Wheeling Steel Cor- 
poration, conducting 
sessions devoted pri- 
marily to refining of 
ores and mixing of 
steel alloys; Dr. Gil- 
bert Doan, head of 
the Department of 
Metallurgy at Le- 
high University, 
leading the discus- 
sions concerning 
education and ad- 
vanced training of 
metallurgists; Dr. 
Harold K. Work, 
director of research 
and development for 
the Jones & Laugh- 
lin Steel Corpora- 
tion, conducting the 
sessions devoted to 
metal theory and re- 
search laboratories. | 

Dr. Carl E. Swartz, 
chief of metals 
research for the 
Armour Research 
Foundation of the 
Illinois Institute of 
Technology, leading 
the sessions on 











THE iss 


PRECISION GRINDER eel 


The indispensable tool for use with 
lathe, boring mill, planer, milling 
machine, etc., for all sorts of internal, 


ise THE HISEY-WOLF rong cO. 


of metal casting. 
he RANGE 


external and surface grinding opera- 
ations. 





Interchangeable spindle units provide 
widest application for production and 
tool room work. 


Write for Catalog 71-TK 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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MIL LKE DIE FILERS 
WA PROFILE GRINDERS 


Gives you more value for your money! 


DIE FILER PROFILE GRINDER 
Model FS shown per- Available in two mod- 
forms all die making els, STANDARD and 
operations. Equipment HIGH SPEED. Features 
includes File Roller % HP Motor for non- 
Suspert GQverarm ‘in stalling power, Collet 

PP Chuck for extreme ac- 
addition to overarm curacy and compound 
shown, tilting table. 


RICE PUMP & MACHINE COMPANY 


228 N. MILWAUKEE ST., GRAFTON, WISCONSIN 
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MACHINE HANDLES 
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BALL HANDLES 
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World-Wide Conservation of Scarce Metals 


A World Committee on Metal Substi- 
tutes “to better coordinate American and 
Marshall Plan efforts to conserve scarce 
metals strategic to defense” has been 
called for by Walter E. Jominy, presi- 
dent of the American Society of Metals 
and chairman of the U. S. Government’s 
Panel on Conservation of Alloys in Engi- 
neering Steels. 

The official said an international coun- 
terpart to the American Panel should be 
drafted in recommendations at the World 
Metallurgical Congress in Detroit this 
month and submitted to Marshall Plan 
nations by their representatives attending 
the Detroit meeting. 


Mr. Jominy disclosed that re-worked 
metals so far include nickel, chromium, 
tungsten, cobalt, columbium and tita- 
nium. 

The Detroit meeting, sponsored by the 
American Society for Metals, will be the 
first organized exchange of information 
on substitutions, according to Mr. Jom- 
iny. “On the basis of these sessions I 
think we may find present alloy formu- 
laes outdated and wasteful. A more per- 
manent organization to coordinate top re- 
search information on substitutes should 
result immediately out of the Congress,” 
he stated. 





“Metal substitutes 
for nickel, chromium 
and other alloy com- 
ponents offer the 
newest and best hope 
for sustained mobil- 
ization production of 









steel,” Mr. Jominy 
declared. 
He said that re- 


cent American ex- 
periments with bor- 
on steel, reviewed 
by his Panel, show 
that “metal scien- 
tists can cut drasti- 
cally the amounts of 
alloy content in high 
grade steels.” 


“One ounce of 
boron added to one 
ton of steel cuts 
other less available 


SPEEDS POLISHING, GRINDING 


AND BUFFING 


@ Amazing grinder head speeds 
grinding, polishing, buffing and 
snagging operations. Prove it 
yourself with free 
trial! Write us NOW. 





@ Just inflate the rubber drum with 3 to 
10 Ibs. air pressure, depending on opera- 
tion. You easily vary the air pressure as 


well as type and number of grit .. . to 
achieve an infinite variety of operations on 
any surface. Dynamic balance . . . no 








ingredients nearly in 
half, and so far we 
have just scratched 


$1750 each 


F.O.B. Cleveland 
(Wheel with abrasive 


the surface in substi- band, only) 

tutes,” he declared. ‘ 
Mr. Jominy cited 

“honest differences” Send for 

among metal experts FREE 

of different nations Illustrated 

on the question of Literature 


substitutions. He said 
these will be aired at 
the Detroit meeting. 








chatter or bounce. Eliminates hand filing. 
Faster, better, easier... on stands, portable 
tools, backstand idlers... wherever ordi- 
nary grinders are used...on any kind 
of surface. On flat surfaces, Nu-Matic 
presents far greater contact area because 
Nu-Matic is resilient! And it produces a 
straight pattern . . . like a hand finish. 
Write NOW for your 25-day FREE TRIAL, 
complete instructions and illustrated litera- . 
ture. Send trial purchase order, or request 
a trial Nu-Matic on your letterhead. No 
obligation. Nu-Matic Grinders, Inc., 8225 
Carnegie Ave., Cleveland 3, Ohio. 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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MILITARY AND INDUSTRIAL PRODUCTION NEWS 


Contractor Security. A revised military se- 
curity clause for contractors has been inserted 
in the Armed Services Procurement Regula- 
tion by the Munitions Board. It changes the 
existing contract clause principally by delet- 
ing material which constituted a short security 
-directive. It substitutes as.a part of the clause 
the full, current Department of Defense In- 
dustrial Security Manual for Safeguarding 
Classified Matter. Under the revised clause, 
the government will notify the contractor of 
the degree of security to be furnished, the 
contractor will apply the Defense Department 
security manual, and the government will 
inspect occasionally to insure compliance. 

Plans to Provide Increased Facilities for 
the manufacture of silicon carbide grain have 
been announced by Norton Co. Norton sells 
this silicon carbide grain under the trade 
name “Crystolon.” Basically, the plans call 
for a re-equipping of two of the present ab- 
rasive mills in the Worcester, Mass., plant. 
By combining the crushing and milling units 
now housed in these two mills, the company’s 
processing of silicon carbide grain will be 
increased 30%. The new unit will be known 
as Abrasive 7. Conversion work is now under 
way with full production in the re-equipped 
area expected late this year. Initial cost of 
the project is estimated at $750,000. 

Defense Expenditures. $4.9 billion was ob- 
ligated for the procurement of major equip- 
ment, supplies, military construction and ex- 
pansion of production facilities by the De- 
partment of Defense during the month of 
July, 1951. Of this total, $4.4 billion was ob- 
ligated for hard goods, $400 million for soft 
goods and $100 million for construction. This 
brings total obligations for the 13-month 
period following the attack on Korea to $40.2 
billion for procurement and construction. 

“Converting to Military Production” is a 
four-page pamphlet issued by the National 
Production Authority. It is specially designed 
to assist the small civilian producers threat- 
ened by materials shortages. It lists the steps 
and considerations involved in securing gov- 
erment contracts. Copies are available through 
Printing Services, Department of Commerce, 
Washington 25, D. C. 

A Two-Way Radio System, believed to be 
the first in the country to be used exclusively 
for plant protection, will be installed at the 
Schenectady, N. Y., Works of the General 
Electric Co., according to an announcement by 
Charles H. Muir, Jr., Schenectady Works se- 


curity agent. The network will include 35 base 
stations in guard posts throughout the 600-acre 
Schenectady Works and seven mobile stations 
installed in plant police cars,’ fire trucks and 
ambulances. 

The construction permit was granted recently 
by the Federal Communications Commission. 
Previous to this ruling, the FCC had granted 
such independent two-way radio systems only 
to government organizations in connection 
with police and fire protection, and to forestry 
conservation units. 

A Booklet on Clearances to Handle Defense 
Contracts has been issued by the Munitions 
Board's Office of Industrial Security. En- 
titled ‘How to Be Cleared for Handling Class- 
ified Information Within Industry,” it is in- 
tended as an aid to businessmen seeking de- 
fense contracts. The booklet can be obtained, 
at 10 cents per copy, from the Superintendent 
of Documents, Government Printing Office, 
Washington 25, D. C. 

Prime Contractors Exhibit. Companies in 
Michigan and surrounding states interested 
in obtaining defense subcontracts have been 
invited to send representatives to a Prime 
Contractors Exhibit for prospective subcon- 
tractors, to be held October 30 through 
November 2 in the Agricultural Building, 
Michigan State Fair Grounds, Detroit. 


Purpose of the Exhibit is to assist small 
businessmen in contacting prime contractors 
who have work to farm out. Numerous dis- 
plays of parts and equipment for which sub- 
contractors are needed will be presented. 
Most of the exhibits will represent the hard 
metals industries, but the fields of electronics, 
plastics, packaging and others are also ex- 
pected to be represented. 

New Magnesium Rolling Mill. Equipment 
has been purchased and contracts awarded 
for the first building of a new Brooks and 
Perkins plant in the northwest suburban area 
of Detroit. It will be a modern, efficient, job- 
bing-type mill to roll magnesium sheet from 
slabs. The initial installation will include a 
hot mill and two cold mills with the necessary 
drives, ovens and auxiliary equipment. This 
new mill, where rolling operations will start 
in January, 1952, is expected to eliminate 
many of the delays now being caused by the 
short-supply of magnesium sheet. 

The 1951 Convention of the National Tool 
& Die Manufacturers Association will be held 
November 1-4 in St. Louis, Mo. 
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Air Operated 


Deftly holds and de- 
livers small parts to 
drill, tap, swage, stake, 


etc. Stations accurate 
to -002”. Guaranteed 
against over-travel or 
“skipping”. Indexes as 
slow or fast as you 
like, up to 10,000 per 
hour. Compact and stur- 
dy, easy to tool and 
hook up. Standard dial 
plate 10”; available in 
12”. For a new job 
simply tool up a new 
dial. Readily combines 
with “MEADMATIC” 
Timer, Air Hammer, 
Air Press, Drill Press- 
es, etc.—to make almost 
completely automatic 
machine — operator 
merely loads. 





















Write for 


ils. 
full details SPECIALTIES COMPANY 
























COPPER HEAD LAPS 
Save Tool Makers’ Time 

It is less costly and quicker to use Boyar- 
Schultz Copper Head Laps, than it is to a 

make them in your own tool room. Copper 

Head Laps are accurate and they work rapidly. There is nothing to wear out but 
the copper sleeve which is quickly replaceable and adjustable to the correct size. 
Adjustment permits maintaining correct lapping size till worn out and replaced with 
new ones. Thus, with Boyar-Schultz Copper Head Laps you save tool room time, 
and get accurate, speedy lapping. 


Copper Head Laps are available from stock in standard sizes, Yg‘’ to 22’ diameters. 

















BOYAR-SCHULTZ CORP., 2112 Walnut Street, Chicago 12, Illinois 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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Circle postage-free Inform-A-Gram Key Number for your request. 


The Webber Thermal Comparator measures 
the expansion of dissimilar metals and gives 
instant reading of the difference between gage 
blocks and the workpiece at various shop 
temperatures. Thus, the exact size the part 





should be made can be quickly determined. 
The upper half is for use with steel blocks; 
the lower, with carbide. This slide rule com- 


parator is now included with all Webber 
Carbide Gage Block Sets and is available 
separately at $1.00 each from THE WEBBER 
GAGE CoO., 12903 Triskett Rd., Cleveland 11, 
Ohio. 

A Unique New Reference Handbook for the 
entire drill bushing industry has just been 
released as an industry service by Ace Drill 
Bushing Co. Of special interest are the copy- 
righted comparison tables. These provide in- 
stant cross reference to some 3023 symbols 
used by other leading manufacturers. These 
tables compare their many symbols to actual 
A.S.A. Standard sizes and specifications as 
used by Ace. The handbook also serves as an 
Ace catalog. Write to ACE DRILL BUSHING 


CO., 5401 Fountain Ave., Los Angeles 29, 
Calif. 
Circle Inform-A-Gram No. Cl. 

“How to Use Parker-Kalon Self-tapping 


Screws” is a 24-page, pocket-size booklet pre- 
pared to assist you in determining what screw 
or hole size to use. Detailed hole size recom- 
mendations are given and much useful appli- 
cation information is included in this illus- 
trated publication. The recommendations will 
be found suitable for most applications. For 
your copy of this booklet, address PARKER- 
KALON CORP., 200 Varick St., New York 14. 
N. Y. 

Circle Inform-A-Gram No. C2. 


“Recommended Standard Practice Manual 
for Machined Parts” is a new, 18-page, illus- 
trated publication of Quality Control Co. It is 
intended to aid in interpretation of drawings 
and it establishes tolerances unless otherwise 
specified from an inspection standpoint. It 
covers allowable eccentricity, taper, out-ot- 
roundess, drafting definitions, etc. QUALITY 
CONTROL CO., 6356 Hollywood Blvd., Los 
Angeles 28, Calif. 

Circle Inform-A-Gram No. C3. 


“How to Clean Metals in Aircraft Produc- 
tion” is a comprehensive, 48-page Odakite 
booklet recently released. Detailed text and 
many excellent illustrations cover job-proved 
data on methods and equipment, as well as 
Oakite materials. An index of subjects and a 
products index are included. Address OAKITE 
PRODUCTS, INC., Dept. T&P, 22 Thames &t., 
New York 6, N. Y. 

Circle Inform-A-Gram No. C4. 


Twist Drill Data of an informative nature 
is a feature of DoALL’s new Catalog No. 
51-816. Included are various charts on deci- 
mal equivalents of drill sizes, drill feeds and 
speeds, and tips on drill pointings and web 
thinning. Standard catalog information is 
given on taper shank drills, the various types 
of straight shanks, three- and four-fluted drills 
and drill in addition to chatter-free 


sets, 





countersinks, masonry drills, etc., Write to THE 
DoALL CO., Dept. T&P, 254 N. Laurei Ave., 
Des Plaines, IIl. 

Circle Inform-A-Gram No. C5. 
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KUTMORE wottow mits 
DESIGNED TO... 
INCREASE PRODUCTION 


@ ANY COMBINATION OF ... TURNING... 
TAPERING ... FACING .. . CHAMFERING .. . 
TREPANNING IN ONE PASS. 








@. EXCLUSIVE MICRO METERADJUSTMENT 
FEATURE FOR RAPID SET-UP. 


@ CUTTING CAPACITIES FROM 2’ TO 2” DI- 
AMETER IN STANDARD STOCK. 


WRITE FOR CATALOGUE No. 20TD 


OUR ENGINEERING DEPARTMENT IS AT YOUR 
DISPOSAL ON YOUR HOLLOW MILL PROBLEMS 





CARL WIRTH & SON, ING 30 ciccren ss 


Y 








 RIMAT pit sone cacts 





FOR PRECISION 
MEASURMENT OF: 


“O” RING GROOVES 

SNAP RING GROOVES 
THREAD RELIEFS 
ETC. 








SIZES 
-300” to 6.000” 


THE ORIGINAL INDICATOR GAGE 
DESIGNED FOR MEASUREMENT OF 
INTERNAL GROOVE DIAMETERS 


For Information Write To 


RIMAT MACHINE TOOL CO., 1121 AirWay, Glendale 1, Calif. 








SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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SAK 


TIME and MONEY 
with 








GAS ee fee ae, 


STOP-PINS 
AVAILABLE IN 5 SIZES 


a . 


FINGER STOPS 
1m 3 SIZES 


TWENTIETH CENTURY 
MANUFACTURING CO 


3720 MONTROSE AVENUE 
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STOP-PINS are complete self 
contained units that hold se- 
curely in stripper plate. All 
sizes have 1/32” wi permit- 
ting insertion close to die or 
unch. No threads _ inside 
TOPS for springs to catch on. 
Write for literature and prices. 
SUPEREAM FINGER STOPS 
made in uniform width to fit 
any standard width slot. Just 
grind ends to 
Write far Wteratnre 




















NS 
Ca wii 


y Y 
‘DOA BIG J0B 


Os 
pi ay MICRO MINIATURES 


ty tenn 


@ PRECISION 
GROUND FROM 
SOLID! 


@ FASTER CUTTING! 
LONG LIFE! 
STRENGTH! 








WE SPECIALIZE IN SMALL SIZES! 


WRITE FOR CATALOG 
WOODSON TOOL CO. 


INGLEWOOD, CALIF 


4811 LENNOX BLVD 

















DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on; ready for the 
layout in a few minutes. The 
dark blue background makes 
the layout lines show up in sharp 
relief, and at the same time 
prevents metal glare. Increases 
efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY 
2303L North 11th Street © — St. Louis, Mo. 











DIAMOND 


Multi-Max Punch Presses 
... for Fast Production on Light-Gauge, Large-Panel 


Metal Stampings. 


@ 30 TONS RATED CAPACITY 
@ 80 STROKES PER MINUTE 


@ BED AREA: 16” x 48” 
@ WEIGHT: 4,150 LBS. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Bliss Rolling Mills and Accessories. Design 
and application features are described and 
pictured in an attractive new, 52-page bro- 
chure. Sixteen pages of useful tables and 
data are included. Also given are reports on 
the use of this equipment for breakdown, 
finishing and handling operations on solids, 
shapes, sheet, strip and foil. Write on letter; 
head to E. W. BLISS CO., Dept. T&P, Salem, 
Ohio. 

Circle Inform-A-Gram No. C6. 

“What's Your Grinding Problem? Here is 
a Norton trouble shooting manual for the 
grinding machine operator. There are over 
20 pages of practical information especially 
helpful to new grinding hands. NORTON CoO., 
1 New Bond S&t., Worcester 6, Mass., will 
honor ail requests. 

Circle Inform-A-Gram No. C7. 
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Ball Bushings Booklet. Thomson Industries, 
Inc., offers an informative, illustrated publica- 
tion covering operating principle, sizes and 
types available, advantages, installation data, 
mounting arrangements and other data on 
their line of ball bushings. Much useful tech- 
nical information is included. Write for a 
copy to THOMSON INDUSTRIES, INC., Dept. 
T&P, Manhasset, N. Y. 

Circle Inform-A-Gram No. C10. 

The Cerromatrix Method of punch and die 
setting is the subject of a current Cerro de 
Pasco manual. This profusely illustrated, 20- 
page booklet contains practical information 
regarding the application of this method in 
making various types of dies. Address’: CERRO 
DE PASCO CORP., 40 Wall St., New York 5, 
a, ¥.. 





A Productive Mainte- 
nance Kit—a file-size pack- 
age of aids to guide the 
maintenance engineer in 
setting-up a working pro- 
gram—is offered by G-E. 
The kit contains an instruc- 
tion bulletin, a typical bal- 
ance sheet for keeping 
historical data on each 
machine, planned outage 
forms, and checklists for 
motors, control and other 
equipment. To supplement 
the kit, a new slidefilm, 
“Productive Maintenance,” 
is available for showing 
through the local G-E of- 
fices. GENERAL ELECTRIC 
CO., Service, Shop Div., 
Schenectady 5, N. Y. 
Inform-A-Gram No. C8. 

A New Stainless Steel 
Handbook is available 
from Allegheny Ludlum for 
free distribution to users 
of the heat and corrosion 
resistant metals. In its 120 
pages, the cloth-bound 
volume discusses approxi- 
mately 40 different types of 
Allegheny Metal stainless 
steel and covers each type 
from standpoints of ana- 
lyses, fabrication, heat 
treatment and special con- 
ditions of service. ALLE- 
GHENY LUDLUM STEEL 
CORP., 2020 Oliver Bldg., 
Pittsburgh 22, Pa. 
Inform-A-Gram No. C9, 


PATENTED 








Circle Inform-A-Gram No. Cll. 


IT’S EASY ON 
YOU, AND YOUR 
GRINDING 
ROOM 


The small, precision- 
built machine you see 
above is the Radi-Form, 


a grinder attachment, that does almost everything but 
talk. The Radi-Form can move the work in a pre- 
determined arc of any desired radius, from 1/16” to 2” 
concave, from .00 to 2” convex, which means that radii 
can now be generated even on carbide tipped cutting 
tools in a matter of minutes, to within .0005 accuracy 
on a standard, unformed, cupped diamond wheel. You 
save headaches, time, and gain increased production. 
Write for literature and prices that will surprise you. 


W. F. MEYERS CO. 


INC., BEDFORD, INDIANA 





SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 














TOOLING and PRODUCTION 


Society for Non-Destructive Testing 


The 11th Annual Meeting of the Soci- 
ety for Non-Destructive Testing, Inc., 
one of four technical societies sponsoring 
this year’s National Metals Congress, 
will be held at the Hotel Detroiter in 
Detroit on Oct. 15-18, concurrently with 
the Exposition. 

Eight technical sessions will be pre- 
sented with emphasis on: 1. the applica- 
tion of non-destructive testing to the de- 
fense production program; and 2. the 
latest scientific developments in the four 
major types of non-destructive testing— 
Radiography, Magnetic testing, Ultra- 


sonics and Penetrant testing. 

Programs are as follows: 

Monday Morning, Oct. 15. Ultrasonic 
Testing: Sonic Comparator used on 
Grinding Wheels. Ultrasonic Testing of 
Railroad Rails. Curved Crystal Develop- 
ments. 

Monday Afternoon, Oct. 15. The Tri- 
boelectric Effect and Its Application to 
Sorting Metals. The Testing of Ceramics. 
Internal Microstrains and the Deforma- 
tion and Failure of Metals. 

Tuesday Morning, Oct. 16. Pickup and 
Recording of Magnetic Leakage Fields. 
Photoelectric Scan- 





PEMACO ‘ino air 


with the NEW 


Cartridge Type Packing Gland 


Easily maintained, 


factured for both hydraulic and air cylinders. 

















MANUFACTURING 
—, 


CYLINDERS 


Hydraulic Siendends 


Pemaco Hydraulic Cylinders are soundly engineered—give long 
life and top performance. The steel ram is hardened to 50.C 
Rockwell, ground and lapped. NOW the Pemaco has the first 
self-contained Cartridge Type Packing Gland. 

This new Pemaco “EASY-PAK” Gland is designed to comply 
with J.1.C. Standards. It combines double bearing surface, low 
friction ram seal, and a ram wiper into-a single compact unit. 
the Pemaco “EASY-PAK” Cartridge Type 
Packing Gland can quickly be replaced in most cases without 
removing the cylinder from the machine —and by inexperi- 
enced help — greatly reducing machine down-time. 


Pemaco “’EASY-PAK” Cartridge Type Packing Glands are manu- 





Write for complete information 
and oumeocton data. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


ning of Magnetic 
Particle Indications. 
Multi-Directional 
Magnetic Particle 
Inspection. 
Tuesday After- 
noon, Oct. 16. T-V 
Pickup of X-Ray 
Images. T-V Pick- 
up of X-Ray Images 
with Pin Point Ap- 
erature. Selection of 
X-Ray Detectors for 
Automatic X-Ray 
Inspection Applica- 
tions. Intensifying 
the Brightness of 
Fluoroscopic Images. 
Wednesday Morn- 
ing, Oct. 17. Sym- 
posium on Ordnance 
Material Testing. 
Wednesday After- 
| noon, Oct. 17. Sym- 
| posium on Jet En- 
gine Part Inspection. 
Thursday Morn- 
ing, Oct. 18. The 
Metallurgist’s Role 
in the Interpretation 
of Non-Destructive 
Tests. Non-Destruc- 
tive Testing Person- 
nel Problems. 
Thursday After- 
noon, Oct. 18. Honor 
Lecture. Annual 
Business Meeting. 
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First in 


NM 

§™ (short Runs) \°\ 
Precision Die Made—Lowest Possible Cost. 
DAYTON ROGERS MFG. CO., Minneapolis 7, Minn. 














HARDNESS TESTING 


has been done with the 
SCLEROSCOPE 
since 1907 















“JOHNS” 


DRILL JIGS 


FOR 
DRILLING 
TAPPING 
MILLING 


LARGE OR SMALL PARTS 


UNIFORM 
accurate PRODUCTION 
MAXIMUM 

WRITE FOR DETAILS 


Manufactured By 


MFG. CO 


HEUSER 


. 
aulina St Chicago 22, Il 


16 




















to GRIND 


=—not just 
rub! 







MODEL JA 
50,000 R.P.M. 


"42% 


IN U.S.A. 

Weight 12 ounces; 

length 6% inches; 

chuck size % inch. 

Wheel guard re- 

moved for better 

illustration. 

The RPM’s stay up while grinding . . . not 
only when the grinder runs idle. 


It is an established fact that surface speeds 
must stay up to approximately a mile a 
minute if you want to grind — not just rub. 
Every mechanic knows this, but inexperi- 
enced buyer may order tools that main- 
tain proper grinding speeds only when 
running idle. The speed of Kipp air grind- 
ers drops but slightly when put to work. 
That means better work—longer wheel life. 


Buy Kipp air tools for best results, lower prices. 


MADISON-KIPP CORP. 
212 Waubesa St., Madison, Wis., U.S.A. 
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May 22, 23 and 24, 1952. 

Attendance of some 2,000 persons at 
the 1951 Cleveland Convention points to 
an assemblage in Syracuse somewhat in 
excess of that figure. 

The American Society for Quality Con- 
trol, founded in 1946, now has a member- 
ship of nearly 5,000 persons representing 
all types ofindustry andthe Armed Forces, 


TOOLING and PRODUCTION 


Quality Control Convention 


The American Society for Quality Con- 
trol, fast-growing international organi- 
zation of inspection, production and man- 
agement leaders, will hold its Sixth An- 
nual Convention in Syracuse, New York, 


and is rapidly gaining in importance and 
membership because of the increased em- 
phasis placed upon precision manufac- 
ture in postwar industry and because of 
the accelerated armament program. 


The American Society for Quality Con- 


trol has as its purpose to promote greater 
use of the science and techniques of 
quality control through indoctrination of 


both management and technical person- 
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nel in the statistical approach to plant 
problems. 

The annual conventions, cementing and 
augmenting the work done in the Socie- 


ty’s 50 local sections, 
provide an effective 
method for achiev- 
ing this purpose. 
The 1952 Conven- 
tion in Syracuse will 
have as its headquar- 
ters the newly con- 
structed mammouth 
Onondaga County 
War Memorial. All 
meetings, exhibits 
and official meals 
will take place in the 
modern structure 
which was opened to 
the public the first 
time this September. 
Exhibit space in 
the Memorial’s lower 
floor will be ample 
for displays by man- 
ufacturers of gages 
and testing equip- 
ment used in control 
work. Application of 
quality control in in- 
dustry will be shown 
in other exhibits by 
manufacturers in 
varied fields who are 
now utilizing these 
techniques in the 
processing and in- 
spection of their 


products. 
The general as- 
sembly, luncheon and 


the banquet will af- 
ford four separate 
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opportunities for the complete attendance 
to hear major general presentations of 
the quality control story. 

Technical sessions—as many as eight 
running concurrently—will provide speci- 
lized quality control information for 
those in attendance. 

A condensed training course in basic 
quality control techniques, taught by 
highly competent and experienced con- 
trol statisticians, will provide basic 
“know-how” for new members and will 
act as a refresher course for old-time 
control men eager to adapt themselves 
to today’s heavier production loads and 
increasingly rigid specifications. 

Easily accessible by train, plane or 
automobile, Syracuse, in the center of 
New York State, is well known as host 
to large conventions, ——_—_— mires 
and can provide am- 
ple hotel space and 
entertainment facili- 
ties. 

The 1952 Conven- 
tion is under the 
general chairman- 
ship of Leon Bass, 
General Electric Co., 
Electronics Park, 
Syracuse. 

Programing in 
general follows the 
highly successful 
plan presented at 
the 1951 Convention 
in Cleveland. One 
major change is the 
adoption of two hour 
sessions to replace 
the former three 
hour sessions. One 
two hour period will 
be conducted each 
morning or after- 
noon during the 
three days of the 
Convention. Thus 
more time will be 
available in which 
those attending can 
visit the popular and 
instructive industrial 
exhibit which plays 





part in the Conven- 





D°S is at work in grinding rooms across the country 
producing better cutting, longer lived taps, counter- 
bores, step drills, center drills, etc. Available in hand 
operated and motor driven models. Have you inves- 
tigated it? Write today for catalog. 
D°S GRINDER DIVISION 

u ROYAL OAK TOOL & MACHINE CO. 
such an important 621 E. Fourth $t., Reyel Oak, Mich. 
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tion. Likewise additional time will be 
available for widening acquaintance and 
developing discussion of personnel prob- 
lems in small kindred groups. Lack of 
time for such activity at previous con- 
ventions has been a frequently expressed 
criticism. 

Each year quality control activity 
spreads to new industrial areas. The 
program is planned to include the stories 
of such expansion as well as the new 
and current developments in longer es- 
tablished areas. Papers will be present- 
ed which will be of greatest interest to 
those who are relative newcomers to the 
field of quality control. Simultaneously 
other presentations will give attention 
to the more advanced aspects of the 

(Continued on page 162) 
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130 Below Zero Prevents Freeze-ups (Later) 


An enemy to the operating accuracy of 
vital aircraft instruments is internal 
moisture. To combat this, the aircraft 
and radio accessories manufacturer, 
Lear, Inc., of Grand Rapids, Michigan, 
has come up with a novel but effective 
use for a Deepfreeze “Sub-Zero” indus- 
trial chilling machine. 

Because of the sensitivity of the com- 
ponents used in the production of the 
Lear instrument products, it is necessary 
to remove every trace of moisture, even 
to the extent of the minute quantity 
found in and on the metal being used. 


Condensation in instruments at high alti- 
tudes and low temperatures may cause 
the vital aircraft instruments to become 
inaccurate or inoperative. 

In order, therefore, to prevent “snow- 
ing” in aircraft instruments’ subjected 
to the low temperatures of high altitudes, 
the gases used to fill instrument cases 
are dehydrated in the minus 130° F. 
temperature furnished by the unit. 

Coils of copper tubing were installed in 
the cooling chamber of the R-120 unit. 
The hydrogen and helium gases are 
forced through this tubing and quick- 
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DOUBLE-END 
END MILLS 


offer definite superiorities 


YES, Weldon Double-End End 
Mills have all these advantages. 
In addition they give you double 
the service for less than the cost 
of two single-end end mills of 
equal size. They save produc- 
tion time too, because when you 
want to change the mill you 
need only turn it end for end. 


Weldon Distributors throughout U.S.A. and Canada carry Complete stocks to serve you 
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ly chilled to approxi- 


mately —130° F. 
The water vapor in 
the gas condenses 


out in the form of 
ice crystals and fine 
snow. The conden- 
sate is trapped by 
filters before it can 
enter the supply line. 
The gases are warm- 
ed to room tempera- 
ture before being 
used to fill the in- 
struments. 

The cooling coils 
are cleaned periodi- 
cally by “reverse- 
blowing” the ice and 
snow out. Dry heli- 
um is used to purge 
the hydrogen coil 
and dry hydrogen to 
clean out the helium 
coil. 
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PRODUCTION MA- 
CHINE CO., Greenfield, 
Mass., will exhibit for 
the first time their new 
No. 914 Centerless 
Grinding and Finishing 


Machine using’ wet 
abrasive belts, at the 
Detroit Metals Show 


this month. Seven men 
will be in attendance 
at the company’s ex- 
hibit, Space F-225, 
Building F, 
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M.Z.B. Mauser Tyme 
PRECISION VERNIER CALIPERS 
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MEASURING TOOL the world ouer 
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copacity 5’ 
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Electric plug installation 
Economical operation 
Fits Any Power press 


Write for free catalog sheet 


DURANT 1001 supply Co. 


155 ORANGE ST., PROVIDENCE 3, R. 1. 






















Proved Profitable — 


Machine Tool, Radic Electrical 
and Instrument Mfrs., Sales Pro- 
motion and Advertising 


Fast, rugged, convenient — 
and inexpensive. The Green En- 
graver is tops for low-cost perfor- 
mance — zips out precision work 
on metal, plastics or wood... cuts 
four lines of letters from #4,” to 
1” on curved or flat surfaces... 
operates by tracing . .. makes 
anyone an expert ... engraves 
panels, name plates, scales, dials, 
molds, lenses and instruments. 
(Also widely used for routing, 
profiling and three dimensional 
modeling.) Electric etching at- 
tachment available. 


Special attachments and 
engineering service avail- 
able for production work. 


FREE — 
Fact-packed folder. Send for yours, today. 
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. . . Convention, from page 159 

subject. Others will emphasize the sta- 
tistical approach. The intention of the 
Program Committee is to have available 
throughout the three days of the Con- 
vention quality control food to suit the 
mental digestive systems of all who 
attend. 

The program plan is as follows: 


Receiving Inspection 


The quality control approach probably has 
its greatest number of devotees in receiving 
areas. The newest developments in pro- 
cedure and sampling plans will be presented. 

Quality Verification of Finished Product 

This field is relatively new, hence many 
persons in all types of industry will receive 
benefit from stories of the use of scientific 


TOOLING and PRODUCTION 


sampling for finished lots of product. 

Armed Services Use of Quality Control 

The extent to which various branches of 
the Armed Forces employ quality control ac- 
ceptance and surveillance inspection is well- 
known. Many of the details which were only 
partly developed in 1951 will be ready for 
presentation at the 1952 Convention. 

Gaging Practice 

Modern gaging principles and practices are 
of immediate importance to production and 
inspection departments. The instrumentation 
and engineering problems of advanced gaging 
will be presented in these sessions. 

Specific Educational Activity 

There are three phases of this subject: 
Educational Program 

As in previous years these sessions running 
throughhout the Convention will be designated 





 MoTcH & MERRYWEATHER oesdes-Coced? 
SLITTING and SLOTTING SAWS 


Better, but no higher priced— 
M. & M. Master-Cut slitting saws. 
Strong tooth form. Ample side 
clearance and flat hub avoid 
binding. Firm clamping, accurate 
cutting. Exclusive Dual Drive or 
conventional key drive. 





Less breakage with Dual-Drive! 








See your local dealer 
for quick service. 


for those who wish a 
brief integrated pre- 
sentation of the funda- 
mentals of quality con- 
trol technique conduct- 
ed by men who know 
the principles, have 
had experience in in- 
dustrial application, 
and are experts in pre- 
senting the subject. 


A Special Session on 
| Training Activities 
of Society Sections 
This is designed to 
bring together all per- 
sons concerned with 
or interested in edu- 
cational work at the 


sectional level. The 
program will be serni- 
formal, semi-round- 


table. To no small de- 
gree the future of the 
Society is bound up in 
the educational activi- 
ties of the Sections. 
This session will serve 
as a clearing house for 
information concerning 
such activities. 


What is Quality 
Control? 


This session will be 
devoted to an intensive 
analysis of the perplex- 
ing unanswered ques- 
tion of what plant ac- 
tivities properly belong 
to the quality control 
department? . . . What 
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are its functions? . . . Where are its bounda- 
ries? . . . What should be its objective? .. . 
What are its relations to other plant functions? 


General 


At any convention there are many persons 
who have a broad’ though not specifically 
defined interest in the subject of the meeting. 
For these and many others whose field of 
activity cannot be covered by separate pro- 
grams a series of applied presentations of 
method, procedure and technique has been 
set up to run. at each of the four periods. 


Programs in Specific Fields 


Quality control has become an integral part 
of operations in most of the basic industries 
of our producing system. Representatives of 
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these industries will be able to attend pro- 
grams designed to keep them abreast of 
recent developments, new techniques, or uni- 
que applications in their fields. Programs 
have been set up in the following fields: 

Electronic and Electric, Chemical, Automo- 
tive, Aircraft, Food, Textile, Paper and Pulp, 
Ferrous Metals, and Non-ferrous Metals. 

Mathematical Statistics 

Another program patterned after the very 
successful one in Cleveland has been set 
up to bring to the quality control audience 
mathematical statisticians who are prepared 
to present the background, thinking and ap- 
proach which characterizes the underwriting 
science of quality control. 
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CLEARING BUYS 
OHIO PLANT 


Purchase of a facto- 
ry building of approxi- 
mately 100,000 square 
feet working area in 
Hamilton, Ohio, has 
been announced by 
Clearing Machine 
Corp., Chicago press 
manufacturers. The 
new plant, which was 
purchased complete 
with machinery and 
equipment from the 
Hamilton-Thomas Corp., 
will be utilized im- 
mediately in expand- 
ing the production of 
the Chicago ‘concern 
to meet urgent defense 
requirements. A work- 
ing force of some 250 
persons has been mak- 
ing Liberty planers 
and other machines in 
the plant, and the new 
owners will continue 
that business also, re- 
taining the same work- 
ers and supervisors. 

With the purchase of 
the Hamilton property, 
Clearing has abandon- 
ed plans to erect a 
factory building on re- 
cently acquired land 


in Joliet. Material short- 
ages would have de- 
layed construction so 
that many months of 
production would have 
been lost. 
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130,000 Recruited for Defense Work 


A nation-wide labor clearance system 
of the United States Employment Serv- 
ice and affiliated State Employment 
services has been operating in recent 
months to help alleviate key manpower 
shortages in both industry and Govern- 
ment. 

So useful has the system become that 
some 130,000 job placements of “key” 
and “scarce” workers have been made 
in the year following the Korean out- 
break, Secretary of Labor Maurice J. 
Tobin has reported. 


Mr. Tobin said that the labor clearance 
system has worked to bring jobs and 
workers together in occupations and lo- 
cales where shortages exist. Wherever 
one locality has job shortages and an- 
other job applicants, the labor clearance 
machinery has gone into action to fill 
both employers’ and job seekers’ needs. 

By means of the State-Federal labor 
clearance system, workers are recruited 
locally first, then within the State in 
which the job exists, and, finally from 
outside the State. 
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Local offices of the 
public employment 
service collaborate 
on a State, regional 
and national basis 
in the job placement 
of workers who can- 
not be recruited lo- 
cally. But the fixed 
policy is to exhaust 
all local labor re- 
sources before an 
employer’s job order 
is placed outside an 
area, Mr. Tobin said. 


One of the objec- 
tives is to avert un- 


1951 
EE; 


37] 7 


necessary competi- 
tion for scarce work- 
ers. 


According to Rob- 
ert C. Goodwin, di- 
rector of the Bureau 
of Employment Se- 
curity, this is the 
way the system op- 
erates: 

When the local 
employment office 
gets an order, it 
first checks its own 
file for workers. The 
available supply not 
meeting the demand 
and clearance given, 
the order is relayed 
to other public em- 
ployment offices 
within the State. 
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If the workers are not available in 
other local offices in the State, the order 
goes out to offices in other States. If 
the workers are not recruited in adjacent 
States, the jo order is extended in non- 
contiguous States. Finally, it can be 
forwarded to the Bureau of Employment 
Security in Washington for clearance to 
more distant States. 

Under a “positive recruitment” pro- 
gram, the employer participates directly 
in the recruitment process. He sends 
teams along a scheduled route arranged 
by the employment service after consul- 
tation with the employer. 


The recruitment j 
teams use the local 
offices of the em- 
ployment service to 
interview prospec- 
tive workers select- 
ed by local office 
employment inter- 
viewers according to 
job specifications of 
the employer’s or- 
der. 

According to La- 
bor Department sta- 
tistics, a current in- 
ventory of job open- 
ings placed in clear- 
ance because jobs 
could not be filled lo- 
cally, reveals’ some 
61,600 jobs to be fil- 
led. Of the total, ap- 
proximately 10,400 
are in the profes- 
sional and manager- 
ial category, pre- 
dominantly openings 
for engineers—civil, 
chemical, electrical, 
industrial and mech- | 
anical. 


As of mid-July, 
employers’ orders 
for more than 20,500 
skilled workers had 
been placed in clear- | 
ance. These includ- 
ed machinists, tool- 
makers and die sink- 
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ers, blacksmiths, forgemen and. ham- 
mermen, miners and mining machine op- 
erators, airplane mechanics, tool sharp- 
eners and manufacturing foremen. 

Also on hand were orders for 
typists and stenographers. 

In the semi-skilled field are orders for 
aircraft workers, machine shop workers, 
textile workers, chauffeurs and drivers. 

Private firms for whom the clearance 
system has been operating include the 
largest defense contractors, some of 
them engaged in classified or secret 


7000 


projects on which loyalty clearance is 
required. 





ANGULAR INSPECTION 


SET-UPS 


Now angular inspection set-ups as 
accurate as the measuring instru- 
ments used can be made in a few 
moments. Any angle, single or com- 
pound, is set up by inserting stand- 
ard gauge blocks between the 
Sine-Plate plates. Proper size blocks 
are indicated for all angles in table 
supplied. Saves hours of set-up 
time, guarantees accurate inspec- 
In two sizes; also magnetic 
models for machining operations. 
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Reinforced-Plastic Reduces 


TOOLING and PRODUCTION 


Production and Assembly Costs 


A recent switch from aluminum to re- 
inforced-plastic housings for photo-elec- 
tric engraving machines has added up to 
some impressive cost reductions. 

The Fairchild Camera and Instrument 
Corporation of Jamaica, N. Y., is sav- 
ing substantial sums each month as a 
result of the new housings. Savings in 
actual production costs alone are esti- 
mated at from $300 to $500 per month. 
Add to these the savings that come from 

easier, faster assembly on the production 


line, and the advantages of replacing 
aluminum with plastic become even more 
impressive. 

The new reinforced-plastic housing is 
far superior to the old aluminum ones. 
Aluminum housings were welded of five 
different stamped parts. Tolerances were 
difficult to hold, necessitating frequent 
production-line adjustments. And they 
were expensive to make. 

Plastic housings, on the other hand, 
can be held to the closest tolerances and 








rejects have been re- 
duced almost to zero. 











ra Wells-O-Bar Feed Master. 


descends ata rate govern 
blade pressure setting. At the 
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,. etitive THIS COMBINATION SAVES 


| ANY quantity of identical lengths of bar stock 
are cut automatically in a Wells No. 12 Heavy 
Duty Metal Cutting Band Saw ‘equipped with 


In persation; the cutting head of the saw 

s by a predetermined 
completion of 
each cut, the head automatically rises to a preset 
height and the stock is automatically projected 
‘for the nexfcut. The machine requires no at- 


tention except for reloading. Ask your Wells 
= for complete information or write direct. =m 


The only finishing 
operation is the saw- 
_ing of the parting 
line. In actual use, 
the plastic housings 
have proved to be 
much more dent re- 
sistant and durable 
than the aluminum 
ones. 

The Le Conte Plas- 
tics Co. of Babylon, 
N. Y., is making the 
plastic housings. 
They are made of 
American Cyanamid 
Company’s LAMI- 
NAC Resin, rein- 
forced with two lay- 
ers of Fiberglas. A 
copper screen incor- 
porated into the 
“lay-up” serves to 
ground stray elec- 
trical currents. 

To produce this 
housing, Le Conte 
began making a 
plaster model of the 
housing, applying a 
parting agent to it, 













Products by Wells cre Practical 


METAL CUTTING 
BAND SAWS 


WELLES MANUFACTURING CORPORATICR 
1940 CEDAR ST., THREE RIVERS, MICH. 


then casting a fe- 
male form in plaster 
from the model. 

The model was re- 
moved and replaced 
by pattern-maker’s 





wax. Against this 
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wax, a plaster male form was molded. 
Then a foundry took over and made 
aluminum molds from these two plaster 
ones. 

The making of the housing itself be- 
gins by cutting to pattern the two layers 
of Fiberglas and the copper screen. (For 
preliminary shaping, these sheets are 
stapled to a wooden male form that cor- 
responds to the male part of the mold.) 

The sheets are put in the aluminum 
female mold and the mold is closed with 
the male one. Because a smooth surface 
is needed on both sides of the housing, 
and because hardly any pressure is used 
during the molding, the resin must be 
applied after the mold is closed, which 
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It’s No Circus 


Expansion of operations necessitated by in- 
creased orders exceeded the speed of con- 
struction by building contractors and recently 
forced the Pivot Punch & Die Corporation of 
North Tonawanda, N. Y., to work practically 
“in the open.” Employees cheerfully worked 
under a large tarpaulin that protected them 
from the sun and rain while the walls, ceiling 
and roof of a factory expansion were being 
constructed about them. 

The 20% increase in factory space was re- 
quired by increased orders resulting from 
the company’s recent inauguration of a service 
that offers more than 276,000,000 punch sizes 
and styles. 





presents an interest- 
ing production prob- 
lem. 

Le Conte develop- 
ed a process of in- 
jecting the resin in- 
to the mold from a 
specially designed 


lf you have to 








resin pot. The pot 
is connected to a 
small opening in the 
mold by a hose. To 
make the resin flow 
through the hose, 
two other connec- 
tions were made, one 
for exerting air 
pressure in thé pot, 
another for creating 
a light vacuum in 
the mold. The latter 
connection, in addi- 
tion to aiding in the 
resin flow, eliminates 
“starved spots” 
caused by trapped 
air. 

When the mold is 
filled, it is cured in 
an air circulating 
oven. Then the hous- 
ing is removed from 
the mold and placed 
on a jig to insure 
uniform trim. The 
parting line is fin- 
ished by a sawing 
operation. 











ANYTHING in your production operations 


Hold EVERYTHING with “DE-STA-CO" Toggle Clamps in welding, 
riveting, bonding, machining and assembly. * Fast clamping, positive 
holding pressures, instantaneous release —Toggle Clamps speed up your 
Operations and cut your costs. « There are more than 40 different 
Toggle Clamps manufactured by Detroit Stamping Company in various 
types and sizes to meet industry's requirements. 





MODEL 424 MODEL 650 
PORTABLE PLIER CLAMP HEAVY DUTY PLUNGER CLAMP 
For one-hand use in cramped work For “push-pull” work-holding 


e@reas and small space. Deep 


jobs where considerable pressure 
jaw capacity but only 42” in 
length. 


is needed. Compact; up to 4000 
Ibs. capacity. 


MODEL 235-U RETRACTABLE CLAMP (Not illustrated) 
s dad i di 1 A 


Quick, P g and ing of fixtures easily possible 
with this one. Up to 750 Ibs. pressure. 





Ask for "DE-STA-CO" Toggle Clamp Catalog and name of representative 
nearest you who is stocking our entire line of Toggle Clamps. 





}e/.(> DETROIT STAMPING COMPANY 
344 MIDLAND AVE. © DETROIT 3, MICH. 
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‘“Probograph”’ Precision Measuring Method 


The “Probograph” method is a new 
system of high precision measurement 
that can be used for mass inspection and 
gaging as well as for scientific and engi- 
neering work. It is essentially an instru- 
ment in which each measurement is re- 
corded, but it has also been applied to 
the grading of parts, sorting them into 
16 or more categories. 

The Probograph can be used: 1. in 
inspection and quality control; 2. in the 
shop for grading and setting-up; 3. in 
the laboratory for research and engineer- 





Photo courtesy Industrial Scientific Co. 


ing; and 4. in the gage and tool room 
for checking and maintaining masters. 

The Probograph name stems from the 
fact that an electrical “probe” is utilized 
to take dimensional readings of a part, 
and these readings are transmitted by 
electrical and electronic means to a re- 
cording or stylus unit, where all meas- 
urements are recorded in a self-explana- 
tory presentation in the form of a 
“graph.” In those installations where 
the Probograph is used for grading and 
sorting, the stylus or recording unit is 
replaced by an electrically operated 
automatic grader. 

Probes used in the line of Probograph 
instruments are usually needle shaped 
and pointed to a radius of .001”, and 


tungsten carbide tipped. For certain 
purposes, spherical, cylindrical and flat 
probes are used. The probes are resili- 
ently and adjustably mounted in probe 
holders. 

The graph is produced on electro- 
sensitive Teledeltos recording paper by 
an electric stylus that closely resembles 
a phonograph needle, but that acts only 
as a conductor and does not emboss or 
perforate the paper. A distinct black 
mark is produced on the paper wherever 
current flows through the stylus. 

Operating principle is as follows: The 
probe is moved by a precision slide move- 
ment toward the part under measure- 
ment, and upon making contact with the 
part, a minute electric current passes 
through the probe. The stylus moves 
over Teledeltos paper simultaneously and 
in synchronism with the probe but at a 
higher ratio. The electric impulse from 
the probe, upon making contact with the 
part, is transmitted through an elec- 
tronic system to the stylus, and the 
graph is produced by distinct, point- 
shaped black marks that appear on the 
recording paper, showing the exact posi- 
tion at which contact was established 
between probe and part. Ratios between 
probe movement and stylus of from 10:1 
to 300:1 are used. The graph thus shows 
a magnified presentation of the dimen- 
sions under measurement. 

The basic principle can be utilized and 
modified in many different ways for vari- 
ous applications including measurement 
of: center hole distances in watch plates; 
contours of airfoil sections, such as gas 
turbine compressor blades and buckets, 
at a rate of 120 blades per hour for 
100% inspection; automotive cams; gears 
of all types; center hole distances in 
large parts; and aircraft propeilers. 

One Probograph model comprises a 
line of instruments for sorting small, 
intricate parts such as_ supercharger 
blades and similar parts, including 
threaded bushings. 

All Probograph measurements are re- 
ferred to a standard in the form of a 
gage pin or gage block so that all meas- 
urements are directly related to the 
accepted measuring standards. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 








OCTOBER, 


1951 


169 











Brighton Nu-Process Socket 
Screws are produced by new 
methods recently developed to 
make better screws faster. 

Alloy steel is cold worked to 
form @ continuous compact struc- 
ture. In addition much closer 
tolerances are mairitained. 

Better service to dealer and 
user results from the high pro- 
ductivity of Brighton's processes. 


Ask for Brighton Socket Screws © 


from your industrial distributor. 
Write for new catalog. 


Screw & Mfg. Co. 
1839 Reading Road 
_, Cincianeti 2, Obie 















BRIGHTON ~ 





THEAT TREATING | 
Ieesults| 
like this 









not this 








Everytime... 


without polishing or buffing 


with... PRIDEDID( SAND 
J NON- SCALING COMPOUND 


Heat treating head- 
Fees — Scale forma- 
tion, pitting and de- 
carburization of tools 
ond dies can now be 
eliminated. Hardening 
ee annealing costs 
come tumbling down 
with this new easy-to- 
vse specially com- 


i pounded powder 


NOT A SALT SOLUTION, Phoenix Brand 
Non-Scaling Compound will guarantee 
amazing results in TIME ond MONEY 


STAMP WORKS, INC. 
Hartford, Conn. 





Order From Your 
Mill Supplier 
} WRITE FOR 


LITERATURE TODAY! 





ESTABLISHED 1871 
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PROGRESS ( 


NEW DEVELOPMENTS « IMPROVEMENTS + COST AND TIME SAVERS . 


The Carson-Dice Electronic Micrometer as- 
sures rapid and accurate measurements to a 
tolerance of .00002”. An electronic circuit, 
used with an extremely accurate micrometer 
head, permits “pressureless’’ measurement 
and eliminates “‘feel’’ as a source of error. This 
instrument can be used for measuring ma- 
chined parts, ball bearings, small assemblies, 
depths of counterbore, etc. J. W. DICE CO.. 
Dept. T&P, Englewood, N. J., can supply de- 
tails. 

Circle Inform-A-Gram No. Al. 


The Magnet Mounted Magnifying Glass 
made by The Miller Co. leaves both hands 
free to hold work or tool. This high quality 
lens is mounted on a genuine Alnico magnet 
at the proper height to provide maximum 
magnification without distortion. It grips any 
steel surface, rule, square or machine. Com- 
plete information is obtainable by writing to 
THE MILLER CO., 408 E. Elm Ave., Waseca, 
Minn. 

Circle Inform-A-Gram No. A2. 


The Sigma Multi-Dimension Inspection Ma- 
chine is being introduced in the U.S. by Cosa 
Corp. Designed for 100% inspection, this mo- 
chine checks pieces simultaneously for inside 
and outside diameters, depths, profiles, tapers, 
concentricity, squareness of surfaces, threads 
and other characteristics. Inspection results 


208s a88 


aQom= 


are shown by signal lights on a panel. It 
is available for hand, semi-automatic or fully 
automatic operations. Write COSA CORP., 
405 Lexington Ave., New York 17, N. Y., for 
further data. 

Circle Inform-A-Gram No. A3. 


Fonda Lifetime-Carbide Gage Blocks (outside 
cut) outlast steel blocks in wear and accu- 
racy. Time between inspections is greatly ex- 
tended, thereby reducing this expense. They 
are guaranteed not to grow or shrink over any 
period of time. FONDA GAGE CoO., 59 Daly 
St., Stamford, Conn. 

Circle Inform-A-Gram No. A4. 

A Combination Surface & Angle Plate of 
black granite is offered by Rahn. Inside cut 
shows an 18” x 18” granite surface plate, at- 
tached to the squared edge of a 24” x 36” 
granite surface plate. Surfaces are finished by 
a hand lapping process to an over-all toler- 
ance of .00005’" on each plate. The edge of 
the larger plate is lapped to 90° with the top 
surface so that, when the two plates are bolted 
together, every part of the projecting 18” x 13” 
is within .0002” of 90° with the plane of the 
larger plate. RAHN GRANITE SURFACE 
CO., 641 N. Western Ave., Dayton 7, Ohio. 
Circle Inform-A-Gram No. AS5. 
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'ON PARADE 


Moil FREE Inform-A-Gram Card for MORE Details. 








Solid Carbide Precision Gage Blocks—both 
Hoke (left) and USA—can now be furnished 
by Pratt & Whitney. They are available in 
all sizes .050" up to and including 4”. The 
Hoke Blocks are square design; the USA, 
rectangular. One-inch blocks and smaller are 
accurate to a tolerance of +.000004" and 
—.000002”, and sizes over 1” are accurate to 








the same tolerance per inch of length. Write 





to PRATT & WHITNEY, 15 Charter Oak Blvd., 
W. Hartford 1, Conn. 
Circle Inform-A-Gram No. A6. 


The Improved Dillon Tens-O-Trol System 
measures tension, weight or tractive loads 
remotely. It is electro-mechanical in design 
and is now equipped with oversize selsyn 
motors for added torque and increased de- 
pendability. Alterations have been made in 
cabinet size, appearance and dial layout. 
W. C. DILLON & CO., INC., 1421 S. Circle Ave. 
Forest Park, Ill. 

Circle Inform-A-Gram No. A7. 


The Webber Taper-Chek Fixture (inside cut) 
simplifies the job of inspecting tapers. Instead 
of using comparator, sine bar or spaced roll, 
the operator assembles the proper combination 
of angle blocks. The blocks are then mounted 
with the work on the Taper-Chek and an indi- 
cator reading is taken. It takes less than two 
minutes and taper is checked accurate to 
within .000020” in 4”. Write WEBBER GAGE 
CO., 12903 Triskett ms Cleveland 11, Ohio, 
for details. 


Circle Inform- A-Gram No. A8. 
The FOROTAST Inside Gage (outside cut) is 


a new instrument for testing inside diameters, 

with a guaranteed accuracy of transmission 

.0000591". The transmission element con- 

of a rotating connector with two rounded 

, set 90° apart on its periphery. The feeler 

rod and dial connector rod fit tightly into 

these slots, insuring accuracy. The position- 

ing of the slots makes it possible to withdraw 

the feeler rod by pressure on the push rod of 

the indicator dial. Address KARL A. NEISE, 

Dept. TP, 381 Fourth Ave., New York 16, N. Y. 
Circle Inform-A-Gram No. A9. 


The Norton Aircraft Strut Grinder, built 
especially for grinding the components of 
landing gear mechanisms used on large 
planes, offers a swing capacity of 80" or 86” 
by means of a gap. It is arranged for a 26” 
or 32" dia. swing over the table, and is 
available in work length capacities of 72” 
and 96”. NORTON CO., 1 New Bond S&t., 
Worcester 6, Mass. 

Circle Inform-A-Gram No. Al0. 
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The Detroit Sheet Metal Ductility Tester 
features hydraulic clamping device, one-knob 





control, excellent visibility and easily remov- 
able grips. Load gages are of large diameter, 
permitting wide graduations and fine reading. 
DETROIT TESTING MACHINE CoO., 9390 Grin- 
nell Ave., Detroit 13, Mich., will provide de- 
tailed literature. 

Circle Inform-A-Gram No. All. 


TOOLING and PRODUCTION 


A New Micrometer Precision. Vertical Mill- 
ing Head, for angle boring and milling on 
horizontal milling machines, is announced by 
Brown Mill Tool Co. This all-universal pre- 
cision tool has a micrometer, vertical quill 
spindle feed calibrated in .001" increments. 
The travel of the vertical spindle is 1%" to 
3”. The ground thread micrometer lead screw 
has a navy bronze stud for spindle end 
thrust support with set screw take-up adjust- 





ment. Adjustments are easily made with an 
ordinary Allen wrench. For further informa- 
tion and prices, write to BROWN MILL TOOL 


CO., 5443 San Fernando Rd. West, Los Ange- 


les 39, Calif. 


Circle Inform-A-Gram No. Al2. 








STOP 


OILY FLOOR MISHAPS 
at ic 











with Tamms 


DRY-IT 


Write Dept. 3 for FREE sample 
TAMMS INDUSTRIES, Inc. 


228 N. La Salle St., Chicago 1, Ill. 
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DRILL BUSHINGS 


@ 3/4 MILLION BUSHINGS IN STOCK 
is your assurance of prompt service 







“= © WEST COAST AERO TOOL'S REPUTATION 

nit is your guorantee of highest quality 
@ HIGHEST QUAUTY TOOL AND ALLOY STEELS 
provides extreme durability and longer life 


@ PRECISION MADE — LIGHT-WAVE TESTED 
for .0003 maximum tolerance 


ACE DRILL BUSHING CO. 











ENCLOSURE 


D\ SAFGUARD 
FOR PUNCH 
} PRESSES 


Strand Mfg. Co. 


DEPT. B, P.O. BOX 762 
LOS ANGELES 44, CALIFORNIA 














> PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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A New Model Metal- 
ometer with Peabody 
Anvil attachment is an- 
nounced. New features 
of the Metalometer in- 
clude tungsten point, 
micro interior finishes 
and trigger release 
mechanism. The anvil 
widens the application 
of surface hardness 
testing of small parts 
to include tool bits, 
gears, drills, etc. PEA- 
BODY INDUSTRIES, 
INC., 12129 Hamilton 
Ave., Highland Park 3, Mich. 

Circle Inform-A-Gram No. Al3. 

Crozier’s Tool Post Turret now has a 12 
position index feature by which the turret 
may be aligned with the work with the com- 
pound rest of the lathe set at any 30° angle. 








This addition further increases the speed and 
efficiency of lathe operation. A cut-off tool 
and holder are standard equipment with this 
turret. CROZIER MACHINE TOOL CO., Dept. 
T&P, Hawthorne, Calif. 
Inform-A-Gram Al4. 
The P.G. Cutter 
Grinder Microscope 
checks raci, forms and 
angles of engraving 
tools, small twist drills 
and similar tools that 
carry an irregular 
shape at the end of a 
cylindrical shank. It 
consists of a 15X 
magnifying microscope 
with detachable reticle. 
Complete details are 
obtainable from J. 
ARTHUR DEAKIN & 
SON, 150-28 Hillside 
Ave., Jamaica 2, N. Y. 
Inform-A-Gram Al1S5. 


=> 


om 





173 

















BARGAINS! 
LONG DRILLS 


9” Flute 
12” High Speed 12” 





Size Price Each 
1/8”x12” $2.06 
9/64”x12” 2.06 
5/32”x12” 2.06 - 
11/64”x12” 2.06 
3/16”x12” 2.06 
13/64”x12” 2.19 
7/32”x12” 2.19 
15/64”x12” 2.40 
1/4”x12” 2.40 
17/64”"x12” 2.55 
9/32”x12” 2.55 
19/64”x12” 2.75 
5/16”x12” 2.75 
21/64”x12” 3.11 
11/32”x12” 3.11 
23/64”x12” 3.46 
3/8”x12” 3.46 
25/64”"x12” 3.81 
13/32”x12” 3.81 
27/64”x12” 4.17 
7/16”x12” 4.17 
29/64”"x12” 4.52 
15/32”x12” 4.52 
31/64”x12” 4.52 
1/2”x12” 4.52 
BARGAIN PRICES 
KNOWN FOR THEIR PRECI- 


with long las 


not specified. 


Carat 
% 
Ve 
% 

1 
1% 
2 
3 
4 





Send for Free Catalog, 128 pages 


EASTERN TOOL SUPPLY CO. 
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SION AND DEPENDABILITY. 
SAVE WITH EASTERN 
Dress your wheels accurately 


7/16" x6" shank furnished if 


ting diamonds. 


Price Complete 

$4.50 

7.50 
10.40 
14.80 
19.50 
24.00 
45.00 
52.50 


St., N.Y., N.Y. 
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The Improved Watts 18” Microptic Auto- 
Collimator determines and checks straightness, 
squareness and inclinations to one-half second 
of arc (.0000025”" per inch of length). It op- 
erates on the optical principle that a beam of 
light reflected by a mirror is deflected if the 
mirror is tilted and that the angle through 
which the reflected beam is turned is twice 
the angle of tilt of the mirror. A yellow 
filter and convenient scale provide for pre- 
cise and comfortable reading. ENGIS EQUIP- 





MENT CO., 431 S. Dearborn St., Chicago 5, 
Ill. 
Circle Inform-A-Gram No. Al6. 


TOOLING and PRODUCTION 


The DI-ACRO Quik-Lok Clamp is available 
for all No. 2 and No. 3 DI-ACRO Benders 
now in use and can be readily mounted by 





merely bolting it onto the bender base. This 
quick acting clamp is ideal for use when 
bending tubing, angle, channel and extru- 
sions as it locks the material securely. Its 
wide opening jaws allow easy removal of 
the perfectly formed part. It can be adjusted 
for any radius to 9”. O’NEIL-IRWIN MFG. 
CO., 315 Eighth Ave., Lake City, Minn. 
Circle Inform-A-Gram No. Al7. 








DIAMOND POWDER 


Sieve and Micron Sizes 
Closely graded and Purified 


Complete Powder Reclaiming Services 
or 
Sludges, Used wheels, Lapping Cotton 


Write for Prospectus 


C. W. DANFORTH CO. 


(Established 1912) 
Box 448, Youngstown, Ohio 


DANFORTH DIAMOND POWDER 
4¥BaGMOd GNOWVIG HLYOANVG 



















MFGR’S OF 
ROTARY FILES 
COUNTERSINKS 
HIGH SPEED CUTTERS 
TUBE BURRING FILES 


ROTARY FILE COMPANY 
119 E. 23rd St., Los Angeles 15, Cal. 


























KNOCK-OUT HIGH COSTS 


rey > 
Soaps ry er eee 






OBI 


HORN 


HIGH SPEED PRODUCTION 


Roussete 


SU) (ole) -1 =-3-) 


LOW ANNUAL MAINTENANCE 
for details write 


SERVICE MACHINE COMPANY 


DEEP THROAT 7627 S. Ashland Avenue @ Chicago 20, Illinois 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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A New and Better Heavy Duty, Air Con- 
trolled Index Table, Model H, is now offered 
by Air-Hydraulics, Inc., with a positive and 
accurate indexing mechanism. The table is 
fitted with radial and thrust ball bearing. The 
bearing surface of the plate is ground and 





hard chrome plated for accuracy and long life 
and may be mounted horizontally or vertically. 
Model H is made with 4, 6, 8, 12 or 24 stations 
and is so designed with a station location 
ting, which may be interchanged to give any 
variations desired. AIR-HYDRAULICS, INC., 
811 Belden St., Jackson, Mich., will supply 
details. 

Circle Inform-A-Gram No. Al8. 


The E & G Compound Microscope Base is 
designed for tool, die and instrument makers 
and features a longitudinal travel of 6” and 
transverse travel of 4". Made with calibrated 
drums reading directly to .0001", it has hold- 
down ears on 6” centers that permit mounting 
on mills, jig borers and surface tables. Dove- 
tail ways permit large and non-symmetrical 
parts to be bolted to the table without bind- 





ing. Examination of large parts is possible 
by means of an extension arm placing the 
microscope body 18 to 24” from the table. 
Address requests for descriptive brochure to 
ERB & GRAY, 854 S. Figueroa St., Los Angeles 
17, Calif. 

Circle Inform-A-Gram No. Al9. 





| Double sealing doors. 
| are the greatest in the field! Our automatic elec- 
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COMPARE FOR FEATURES 
COMPARE FOR PRICE 
.-- you'll choose the 


LUCIFER 


Furnace 















Model shown— 
$7055-D 
18”x18"x36" 
$1,419.75 
FOB Phila. 
Shipped from 
stock. 

Pore over specifications and manufacturer's data 


sheets and you'll end up buying the LUCIFER 
Furnace every time! 


| 
| 
| Whether it’s the Lucifer 6” x 6” x 12” furnace at 


$467.00 or the model shown at $1,419.75 for 2000 
and $1,629.50 for 2300’, LUCIFER represents the 
ultimate in value. 

There's a minimum of 5” of refractory insula- 
tion in every model. This is composed of FQUR dif- 
ferent types of refractory for greatest protection. 
And the LUCIFER controls 


tronic controls are the simplest, most reliable type. 
Just dial the desired temperature, throw the switch 
and your LUCIFER quickly climbs to the Gesired 
Then it STAYS at that temperature 


The LUCIFER Electric Furnace is complete— 
nothing else to buy. Can be in operation within 
one hour after uncrating! 

Write for FREE descriptive literature giving sizes, 
temperature ranges, K. W. Rating and list of ‘Blue 
Chip’’ users. Prompt attention given all requests 
for engineering assistance. 

2 to 3 weeks delivery! 


0=—]0C [09500 2]090>09OS00000e0 


) GILBERT $. SIMONSKI CO. ! 


PRECISION MACHINE & TOOL WORK 
Easton Pike s Neshaminy, Penna. 
( Telephone Hatboro 0411 
° Sole Manufacturers 


| LUCIFER ELECTRIC FURNACES || 


occ Co Co Coo eo 0 Oe CO 


oc > 0 C0 
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The Automark Automatic Marking Machine 
will be featured in Cadillac Stamping Com- 
pany’s booth, No. H-258, at this month’s Metal 





Show. This air-operated marking machine is 
especially adapted for light, flat marking. It 
has been tooled to mark as many as 15,000 
parts per hour. The illustration shows a dial 
feed adaptation for marking brass nuts at a 
rate of 3000 per hour. Also included in the 
Cadillac exhibit will be the Cadillac 45 Hy- 
draulic Marking Machine, the Automark Elec- 
trical Metal Marking Typewriter and other 
components of the company’s line of metal 
marking devices. CADILLAC STAMP CO., 








& MANHOURS 
Saved on One Job 





A precision forging in a large aircraft 
plant had 17 angles of which 9 were com- 
pound angles. Checking by the usual 


method required two men 
working a total of 96 hours 


The job with a Universal Angle Computer 

was done by one man 

working only 32 hours 

a saving of 64 manhours on each forging. 
Let us send further details. 


ANGLE COMPUTER CO., Inc. 


1709 Standard Ave., Glendale 1, California 














TOOLING and PRODUCTION 


17315 Ryan Rd., Detroit 12, Mich. © 
Circle Inform-A-Gram No. A20. 


The Commander Multi-Angle Drill Unit has 
been designed to provide unlimited freedom 
of setup to simplify and reduce the cost of 
drilling holes at any angle. Powered by a 
heavy duty flexible shaft with hydraulic ac- 
tuation of the full 4” stroke, the unit is a com- 
pact drill head that can be easily mounted 
on jigs and fixtures or built into special ma- 
chines. Because of their compact design, a 
number of the Multi-Angle Units can be 
mounted on a jig or fixture to drill multiple 
holes in a single piece with great savings in 
time and production cost. Write for full data 





to COMMANDER MFG. CO., 4228 W. Kinzie 
St., Chicago 24, Ill. 
Circle Inform-A-Gram No. A21. 


ov) NESTING TYPE 


TOTE PANS 


ALA , 20" Long x 12" 
——— i 
ATO ; Wide x 6!/,"" Deep 


ee, 16 Ga., drag holes, 
aes handles both ends. 
aT 
J. L. LUCAS & SON, INC. 
BRIDGEPORT 5. CONN. 
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STEEL 
ARBOR SPACER 
SHIMS 
IN SETS 


3 Popular Sizes 
%”, 1”, 1%” Bore 


19 pieces per set from .001 to .125 
$1.50 per set 


Grand Tool & Supply Company 
231 Centre St. New York 13, N. Y. 
Tel. Worth 4-6671 

Drills — Taps — Dies — Reamers, etc. 








PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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The “Surefeed” is a new positive action 
automatic feed that is simple in design, rug- 
ged in construction, easy to mount and quickly 





set up for required feed length. It is mounted 
directly on the die set. Stock up to 2” wide 
and .045" thick can readily be fed. THE 
PRODUCTO MACHINE CO., 970 Housatonic 
Ave., Bridgeport 1, Conn. 
Circle Inform-A-Gram No. A22. 

The Heavy Duty Newton Precision Bed Tur- 
ret has been improved as follows: all-steel 
turret head accommodates six tool positions 


’ 





and is self-indexing; pilot wheel operation is 
now a feature; and a hardened and ground 
tool steel mechanism assures repeating ac- 
curacy. A. K. TOOL CO., 2029 Blake Ave., 
Los Angeles 39, Calif. 

Circle Inform-A-Gram No. A23. 

Haskel Hydraulic Power Units. This com- 
plete line, combining reservoir, pump and 
motor into a compact, efficient unit, contains 
224 standard models. Tank sizes are selected 





for given power requirements to provide ade- 
quate cooling of oil under normal usage. 
HASKEL ENGINEERING & SUPPLY CO., 721 
W. Broadway, Glendale 4, Calif. 

Circle Iniorm-A-Gram No. A24. 
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66M.) 
“SUPER-SPEED”’ 

Pneumatic 

GRINDER 






Model SS-SR 
100,000 RPM 


The ONLY hand grinder with 
spindle speed of 100,000 R.P.M. 
on 100 pounds air pressure. It 
has revolutionized hand grinder 
performance. Can be directed in 
any working position; operates 
with extreme ease. Steel Con- 
struction throughout. Formed to 
fit the hand. Weighs only 14 
ounces. NOTE SPEED such as to 
operate Tungsten Carbide Burs, 
Rotary Files, etc. to their FULL 
efficiency. 


Also Other Models and 
AUTOMATIC AIR LINE 
FILTERS, REGULATORS and 
LUBRICATORS 


‘Remember, Built-in Quality Remains 
Long After First-Cost Disappears’’ 


Write for Literature 


Representatives in Principal Cities 





46 Victor Avenue 


Detroit 3, Michigan 
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A New “Dual Rivitor,”” designed to save 
time and labor in assembly, has been de- 
veloped by Tomkins-Johnson Co. It is equip- 
ped with 10’ hoppers and tooled to automati- 
cally feed and set two %4”" dia. x ¥%" long 
rivets at a time. It consists of two 8’ Model 
"R” Rivitors, mounted face to face on a com- 
mon base. Details on adaptation of T-J Rivi- 
tors to your needs can be had from TOMKINS- 





i] 


JOHNSON CO., Dept. T&P, Jackson, Mich. 
Circle Inform-A-Gram No. A25. 

New Model B800 Series Universal Tool & 
Cutter Grinders of K. O. Lee Co. feature im- 
proved accuracy standards, greater capacities, 
25% heavier construction, improved lubrica- 


TOOLING and PRODUCTION 


tion system giving longer life, and many re- 
easy operation. 


finements for Descriptive 








literature containing full details is offered by 
K. O. LEE CO., 1113 First Ave., Aberdeen, 
S. Dak. 

Circle Inform-A-Gram No. A26. 





HAVE TO CUT COSTS? 


THIS SCREWLESS VISE CAN SAVE 
YOU UP TO 75% ON TOOLING COSTS 


Extra time and labor savings in production work 
can be yours when you use Heinrich “Grip-Master,” 
the original screwless vise. Instantly adjustable; has 
positive lock that hammer blows cannot break. No 
leveling of work necessary. Ideal as a base structure 
for jigs and fixtures. Write for free folder or ask 
your Dealer for a demonstration. 


NATIONAL MACHINE TOOL CO. 
Dept. 131-K Racine, Wisconsin 

































REID One Source for... 


THREADED 
PLASTIC BALLS 


FIXTURE UNITS, MAGNETIC BLOCKS AND 
Write for Catalog and Prices on Complete Reid Line 


REID TOOL SUPPLY CO. 709 Baker Street Muskegon Heights, Mich. 


HAND P . 
WHEELS Straight or Dished 
CAST IRON Standard or 
HAND KNOBS Long Shank 


ALSO SCREW CLAMPS, MACHINE VISES. 
ROTARY TABLES 














Oval or Round 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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The New Simmons No. 2 Turret Lathe, with 
1%" bar capacity, utilizes standard assem- 
blies and eliminates complex devices. It is 
designed for rapid production of precision 


+ 





parts and a variety of bar and chucking 
operation. Write SIMMONS MACHINE TOOI,. 
CORP., Dept. T&P, Albany 1, N. Y. 

Circle Inform-A-Gram No. A27. 


A 4” Jaw Fast-Op- 
erating Hydraulic Ma- 
chinists’ Vise is an- 
nounced by The Co- 
lumbian Vise & Mfg. 
Co. New No. 1004 is 
substantially heavier 
(weighs 80 lbs.) than 
previous models and 
possesses higher and 
wider jaws. Maximum 
hydraulic pressure is 
7000 psi, and maximuin 
jaw pressure is 4000 
lbs. THE COLUMBIAN 
VISE & MFG. CO., 9021 
Bessemer Ave., Cleve- 
land 4, Ohio. 

Circle Inform-A-Gram No. A28. 


Two New Kenco Power Presses, the Stand- 
ard 5 Ton, Variable Speed, and the 4-in-l, 5 
Ton Variable Speed, with ram speeds suitable 
for deep drawing, piercing and blanking, have 
been deve'oned. Details on fectures can be 














had from KENCO MFG. VO., 5211 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
Circle Inform-A-Gram No. A239. 
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REDUCE MAN-POWER PROBLEMS 


SKILLED LABOR 
Is 
NOT Required 















WHEN YOU’RE 
EQUIPPED 
with 





OLIVER 


DIE MAKING MACHINES 


Tried and proven, OLIVER Die Making Machines 
help lower production costs —so simple to oper- 
ate that skilled labor is not required . . . this, 
with their efficiency, speed and accuracy, result 
in time and cost savings up to 60%. Many 
OLIVER Die Makers have been in continuous use 
for more than 25 years. Find out for yourself 
why plants throughout the Nation are employing 
thousands of OLIVER Die Making Machines for 
sawing, filing and lapping operations. 


OLIVER DIE MAKERS 
Available in 5 Models 
The Bench Model S-1 (illustrated) is a single 


speed die maker for use on tool steel up 
to 1” thick. 


The Heavy Duty Model (illustrated) has 6 

speeds, works in metal up to 3” thick, has 

variable strokes to 5 with hydraulic feed. 

Write Today For Complete Technical Dota on 
OLIVER DIE MAKERS 


OLIVER INSTRUMENT CO. 


1436 € 






MAUMEE ADRIAN MICHIGAN 
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With the Boeckeler No. 2 Optical Microm- 
eter, any measurement can be made that 
can be made with any expensive toolmaker 





microscope. Although cross action is not 
featured, the work can be surveyed in X 
and Y coordinates. Also, through action of 
the overarm, it is possible to position the 
microscope body tube as desired over any 
line of motion of the object. Accuracy is to 
.000010". Other features include a 10%” 
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range, measurement on stepped objects, a 
plate level to verticalize the microscope, and 
great capacity of weight and bulk. Write THE 
BOECKELER INSTRUMENT CoO., P. O. Box 181, 
Tucson, Ariz., for descriptive literature. 
Circle Inform-A-Gram No. A30. 


The Starrett No. 652 Universal Dial Bench 
Gage is designed for fast, accurate and eco- 
nomical inspection of all types of small parts. 
Plus or minus variations from size in .0005" 
can be read off instantly from the indicator. 
Readings are uniform- ‘ 
ly accurate because of 
predetermined spring 
contact pressure entire- 
ly independent of the 
operator's ‘feel.’ The 
ground and lapped 
table is adjustable ver- 
tically on the ground 
post to suit various 
thicknesses of work. 
THE L. S. STARRETT 
CO., Dept. T&P, Athol, 
Mass., will supply more 
detailed information. 
Inform-A-Gram A3l. 














DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 
Witmerding, Penna. 








EISLER 


CAM MILLING 


A SPECIALIZED 
ROWBOTTOM CAM 
MILLING SERVICE... 
JIG BORING ...SPOT 
WELDING ...CON- 
TRACT PRODUCTION |} 
... EXPERIMENTAL 
DEVELOPMENT 


EISLER ENGINEERING (CO 
732 Street (A 






JIG 
BORING 


















Newark, No J 








held within .0002 tolerance. 


IN EMERGENCY PHONE 
INDEPENDENCE 3-9180 






REAMERS IN Decimal SIZES 
From .032 all the way up—Blanks can be ground to your exacting specifications 
and delivered in approximately 10 days. 
steps of .001 you SAVE—Time, Labor and Money in the cost of extra machining 
and lapping. SUPEREAM REAMERS all have ground and polished flutes and are 
REAMERS are also furnished in Right-hand spiral, 


By purchasing SUPEREAM REAMERS in 


right-hand cut, as well as Left-hand spiral, right-hand cut. 


1720 MONTROSE AVENUE 


Write for descriptive literature and prices. 


TWENTIETH CENTURY 
MANUFACTURING CO. 


CHICAGO 18, ILLINOIS 
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The New Metron 
Tachometer measures 
the speeds of many 
machines from one con- 
venient location. Em- 
ploying a simple ma- 
chine selector knob, it 
reduces first costs and 
operating expenses by 
eliminating duplicate 
tachometer indicators 
and saving steps and 
time of the operator. A 
wide selection of over 
50 standard full scale 
range markings are available, all with large, 
easy-to-read graduations. No speed changing 
drives are required. METRON INSTRUMENT 
CO., 432 Lincoln St., Denver 9, Colo. 

Circle Inform-A-Gram No. A32. 

Carlson’s Coiler No. 
2 is a new hand-oper- 
ated spring coiling ma- 
chine for making rather 
large compression, ex- 
tension or torsion 
springs. It is especially 
useful for making ex- 
perimental or sample 
springs and for short 
production runs up to 
about 5000 pieces, as 
the setup time is usual- | 
ly less than five min- Z | [os 
utes and the output is es e«~'! 
up to 300 precision 
springs per hour. Outside diameters up to 
2" and wire diameters from .041"" to .156” 
can be coiled. Address THE CARLSON CO., 
277 Broadway, New York 7, N. Y. 

Circle Inform-A-Gram No. A32. 

Model AP-1 Brinell Hardness Testing 
Machine of Steel City incorporates a throat 
depth of 24". Made especially for a leading 
producer of armor plate, this hydraulically 
operated unit is also adaptable by others who 
need a deep-throated 
hardness tester. It is 
mounted on wheels so 
that it can be rolled 
out of the way when 
not in use and then 
easily rolled into posi- 
tion, reaching out over 
a conveyor. Maximum 
vertical opening be- 
tween ball penetrator 
and anvil is 4". STEEL 
CITY TESTING MA- 
CHINES, INC., 8843 
Livernois, Detroit 4, 
Mich. 

Circle Inform-A-Gram No. A34. 
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| UNIVERSAL ENGINEERING CO. | 
| FRANKENMUTH 8, MICHIGAN | 

















SAVE MAN-HOURS 


OF YOUR DESIGNERS AND TOOLMAKERS! 


USE NOBLE & STANTON STANDARD 
JIG AND FIXTURE PARTS 
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The rush is on . . . manpower shortages are here! Don’t 
waste the valuable time of your designers and toolmakers 
in custom-building jig and fixture components. 


Now is the time to use Noble & Stanton Standard Jig 
and Fixture Parts. Adopt them as standards in your plant. 
They’re the best you can buy—are tough and durable—will 
never fail on the job—can be used over and over again. 


Noble & Stanton Components are precision made from — 
quality steels. NS parts are turned from solid stock—not 
welded or brazed. They’re heat treated and hard chrome 
plated wherever practicable. 


Write today for full information on the Noble & Stan- © 
ton line of over 300 parts. They cost less than one-third © 
the cost of toolroom manufacture. Tracing sheets are avail- 
able for every part—saving you design time. Try a few — 
of the items—or stock the whole line! 





WRITE FOR CATALOG. Send today 
for this free 52-page book of 





drawings, specifications and prices. 














NOBLE & STANTON, inc. q\< 


1002 BROADWAY «= BEDFORD, OHIO 
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. . . Air Force, from page 86 


used to the extent necessary to verify 
evidence of quality submitted by the 
contractor or it may be used to de- 
termine acceptability of supplies on 
an individual or lot basis. 

b. The amount of evidence ob- 
tained or verified through product 
inspection by the Air Force Quality 
Control personnel will depend upon 
the nature and intended use of the 
product and the effectiveness of the 
contractor’s control over quality.” 


Since Specification MIL-Q-5923 looms 
so large in the AF’s Quality Control pro- 
gram, some mention should be made of 


TOOLING and PRODUCTION 


its background and development. The 
first objective was to prepare a docu- 
ment sufficiently flexible that it would 
be suitable for all sizes and types of 
manufacturing organizations and for 
most types of supplies procured by the 
Air Force. The second objective was to 
state requirements in general terms; to 
give the “what” while leaving the “how” 
up to the discretion of the contractor, 
with the approval of local Air Force 
Quality Control personnel. At present, 
MIL-Q-5923 is an uncoordinated MIL 
specification. It is hoped that at some 
future date the specification may be 
adopted in somewhat its present form 
by the other military services. It was 








SINGLE ACTING 





‘otal is Miro 
Worth Their Weight in 
GOLDen Man-Hours 


Save time, spoilage, cost . . . speed 
production . . . reduce fatigue .'. 
on all drilling, reaming, tapping and 
processing jobs. Available in 1”, 142” 
2%”, 3”, 4” and 5” diameters; stroke 
length optional. Single or double ac- 
tion; all mountings. 


Write for complete catalog of Air 
Cylinders and Air Arbor Presses. 


AIR-MITE**"72 West Carroll Ave. 
Chicago 24, Illinois 
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comments of indus- 
try prior to the pub- 
lication of the speci- 
fication. Of course, 
all industries could 
not be contacted; 
however, it was felt 
that the Aircraft In- 
dustries Association 
represented a good 
section of the Air 
Force’s suppliers. 
Therefore, the speci- 
fication was coordi- 
nated with AIA. As 
stated above, the 
specification is a re- 
flection of basic Air 
Force Quality Con- 
trol policy. It stres- 
ses the fact that in- 
spection and Quality 
Control are the re- 
sponsibilities of the 
contractor and that 
the Air Force role 
is to maintain sur- 
veillance over the 
contractor’s system. 


deemed highly desir- 
AIR 


able to obtain the 
CYLINDERS 





The specification is 
applicable to many 
of the types of sup- 
plies procured by 
the Air Force. Dol- 
lar-wise, it is appli- 
cable to a very large 
percentage of AF 


i 
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procurements. Certain exceptions are 
listed on the first page of the specifica- 
tion. Typical exceptions are for “off-the- 
shelf” purchases, and for research and 
development or experimental articles. It 
is anticipated that the specification will 
be made a part of ail future contracts to 
which it is applicable. It may be in- 
cluded in existing contracts by negotia- 
tion. 

Actually, compliance with Specifica- 
tion MIL-Q-5923 will require very little 
change in the systems of contractors who 
currently have Air Force approved Qual- 
ity Control systems. There are very few 
new requirements. The specification 
merely summarizes 
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of the supplies to the Government for 
acceptance. 

The contractor is obligated to prepare 
a Quality Control Manual which will 
spell out the general procedures by which 
he intends to comply with the require- 
ments of the specification. Such a man- 
ual should include an organizational 
chart and a functional plant diagram 
showing inspection stations. It should 
include exhibits of inspection operation 
sheets, forms, and records used in inspec- 
tion, and a general discussion of their 
use. Detailed inspection and test pro- 
cedures may be included in the manual 
or incorporated by reference to other 





those requirements 
which have existed 
for some time. For 
the benefit of both 
those contractors 
who may not have 
had Air Force con- 
tracts recently and 
those already doing 
business with the 
Air Force, the main 
provisions of MIL-Q- 
5928 are outlined be- 
low in the order in 
which they occur in 
the specification. 
The first require- 
ment is that the con- 
tractor establish and 
maintain an efficient 
and economical Qual- 
ity Control or in- 
spection system. It 
is the basic respon- 
sibility of the con- 
tractor to provide 





... with the New 


PROCUNIER 
High Speed 
Tapping Head 


Industry has long appreciated the 
many exclusive features and ad- 
vantages found only in Procunier 
Tapping Machines. Precision built 
for faster, more accurate tapping, 
they have consistently proven their 
superiority on high-speed production 
runs. For more than 30 years they 
have been giving the tapping industry 
dependable service, insuring cleaner, 
sharper threads—with fewer broken 
taps, fewer spoiled pieces. 


HERE’S WHY: 


1. Tap breakage is practically elimi- 
nated due to the high sensitivity 
of the new Procunier cork-fi 
friction clutch which automatically 
regulates driving pressure. 
tors can quickly detect dull or 
loaded taps by the ‘ 
sure on the clutch— 


‘feel’’ or pres- 
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. Strain and wear are minimized and 
tortion eliminated thru special 
gear reversing mechanism. 


. Chuck spindle is supported at both 
operati 


w 











— assuring true jon— 
sufficient inspection Cy ay See 
f th 4. Aluminum housings assure greater 
coverage, irom € Exctusive Tru-Grip strength and rigidity, PLUS many 
receipt of raw mate- xclu Tap Holder other exclusive features. 


rial to the packing 


ao WRITE TODAY 
for full details and specifications 





and shipping of the 
end item, to assure 
that the supplies 
meet all contractual 
requirements. Con- 
tractors are required 
to submit evidence 
of such conformance 
prior to submission 





is lighter, smaller in diameter, at- Y 


rg * — tapping close, to walls 
“‘chewed”’ 
” Holds tap true. 





tap shanks. 
Procunier 
Safety Chuck Company 
Dept. 10 


12-14 S. CLINTON ST. 
CHICAGO 6, ILL. 


| on _Procunier 


l Address 
! city _________ Zone _. State 


on the complete line of Procunier 
Tapping Machines. 


Gentlemen: 

Please send your illustrated brochure 
High Speed Tapping 
Heads. 


Neme 
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documents. The Air Force approval of 
the manual must normally be obtained 
prior to the start of production on the 
contract. 


The contractor’s Quality Control sys- 
tem is subject to periodic rating surveys 
by the Air Force. A survey results in 
either an approved or disapproved rat- 
ing, or the rating may be deferred until 
action has been taken to correct the dis- 
crepancies noted. Since the contract re- 
quires the contractor to have an approved 
system, a disapproved rating constitutes 
a basis for default of contract. 


The section on raw material sets forth 
those circumstances under which test re- 
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ports are required and makes provisions 
for the use of certificates in certain cases. 
There is also a requirement that the con- 
tractor provide facilities for withholding 
raw materials from issue pending verifi- 
cation of the type of material. 
Subsequent sections set forth, in gen- 
eral terms, the contractor’s responsibility 
for providing suitable inspection facili- 
ties and equipment. The contractor is re- 
quired to provide such inspection, meas- 
uring and testing equipment as is neces- 
sary to determine conformance of the 
supplies to contractual requirements. It 
is also required that the contractor peri- 
odically check such equipment at estab- 
lished intervals. Production tooling used 
for inspection must 
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also be cltecked at 
frequencies deter- 
mined by the type 
and use of the tool- 
ing. The schedule 
prepared by the con- 
tractor and approved 
by the Air Force be- 
comes a part of the 
Quality Control pro- 
cedure and should be 
incorporated in the 
Quality Control 
Manual. There are 
further requirements 
for maintaining con- 
trol of engineering 
drawings and chang- 
es, such as provi- 
sions for assuring 
that the latest draw- 
ings, technical order 
requirements, and 
contract change in- 
formation are avail- 
able to inspectors. 
Considerable space 
in the specification 
is devoted to the 
Materials Review 
Procedure, which, 
incidently, is a joint 
procedure used by 
both the Air Force 
and the Bureau of 
Aeronautics of the 
Navy. Briefly out- 
lined, this procedure 
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requires the identification and prelimi- 
nary review of all discrepant material to 
determine whether it shall be scrapped, 
completed, accepted as is, or submitted 
for formal Materials Review Board ac- 
tion. Material in the latter category 
must be segregated from other material. 
The organization of one or more Mate- 
rials Review Boards is subject to Air 
Force approval, but in all cases each 
board consists of three persons: a mem- 
ber of the contractor’s engineering 
group, a member of the contractor’s in- 
spection group, and a representative of 
the Government Procuring Agency. The 
duties of the Materials Review Board 
are to determine disposition of all mate- 
rial submitted for ed 
its consideration, to 
maintain records of 
all its actions, and, 
most important, to 
obtain corrective ac- 
tion to remove the 
cause of the dis- 
crepant material. 
Acceptance of any 
material by the Ma- 
terials Review Board 
requires the unani- 
mous approval of all 
members. A further 
requirement is that 
the contractor’s 
management, review 
all materials review 
records with a view 
to assuring correc- 
tive action. 

The _ specification 
provides that where 
acceptance sampling 
procedures for in- 
spection by attri- 
butes are used, these 
procedures shall be 
in accordance with 
MIL-STD-105A, un- 
less the Government 
waives this require- 
ment. This is not 
intended to be an 
arbitrary dictum. 
Where the contract- 
or can show a valid 








A better Lathe 
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Judge it from any angle: for accuracy, 
stamina, rigidity or capacity (for size). 
Check its component parts—its spindle, 
spindle bearings, lead screw, apron, car- 
riage, bed, gearing, or the power delivered 
by its drive—you will find the SHELDON 
Lathe a quality tool both in appearance 
and “under the hood”. 


SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 


187 


reason for using some other type of at- 
tribute sampling plan, it will normally be 
approved. This paragraph also requires 
Government approval of individual sam- 
pling plans and inspection standards, 
such as Classifications of Defects and 
Acceptable Quality Levels. 

Some of the contractor’s responsibili- 
ties for the care and handling of Gov- 
ernment-Furnished Property (GFP) are 
specified. In general, these deal with 
receiving inspection by the contractor to 
detect in-transit damage and the con- 
tractor’s obligation for reporting Govern- 
ment-Furnished Property which is found 
to be damaged or defective while in the 
contractor’s plant. 


SHELDON 
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The section on special processes sets 
forth the contractor’s requirements for 
ebtaining the approval and/or certifica- 
tion of certain operators, and certain 
types of equipment, such as welding, 
X-ray, or magnetic inspection. In addi- 
tion, the prime contractor is made respon- 
sible for assuring that his subcontractors 
are qualified in this respect before they 
are awarded subcontracts. 

One of the most important elements 
of the contractor’s Quality Control sys- 
tem, as viewed by the Air Force, is the 
maintenance of records. The first re- 
quirement is that records list or make 
reference to all important quality char- 
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acteristics and indicate those character- 
istics which do not conform to require- 
ments. When attribute sampling is used, 
the records should show the Classification 
of Defects, the lot and sample sizes, the 
acceptance and rejection numbers, and 
the number of defects found in each sam- 
ple. Records should indicate the results 
and methods used in interchangeability 
inspections and functional tests. All rec- 
ords should be maintained in such a way 
as to reflect recurring discrepancies and 
should indicate corrective action taken. 
Finally, included in the contractor’s in- 
spection records should be _ individual 
instructions to the contractor’s inspec- 
tors. Since the Air 
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Force bases its ac- 
ceptance not on com- 
plete product inspec- 
tion but rather on 
surveillance of the 
contractor’s Quality 
Control system, it is 


essential that the 
contractor maintain 
records which are 


subject to audit. 
The section on sub- 
<— contracts requires 
that prime contract- 
ors make the appli- 
cable provisions of 
the specification 
binding on their sup- 
pliers and _ subcon- 
tractors. In this con- 
nection it is well to 
point out that Gov- 
ernment source in- 
spection of subcon- 
tracted material is 
not a guarantee of 
final acceptance. 
Source inspection is 
performed solely for 
the benefit of the 
Air Force Quality 
Control inspector at 
the prime contract- 
or’s plant, and, since 
there is not contrac- 
tual agreement be- 
tween the Air Force 
and the subcon- 
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tractor, such source inspection can in 
no way be considered as indicating Air 
Force approval of the material. In con- 
nection with subcontracts, the specifica- 
tion also requires that prime contractors’ 
purchase orders include all applicable 
data including drawings, specifications, 
process data, and preservation and pack- 
aging requirements. The contractor is 
required to take corrective action in the 
case of defective subcontracted items 
and to report the situation to the Air 
Force Quality Control inspector at the 
prime plant when defective material was 
source inspected by the Government. 
The requirements, in succeeding para- 
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units of production. If such process 
controls are used for acceptance pur- 
poses, they must have Air Force ap- 
proval; however, they are not subject 
to Government review if simply used for 
manufacturing control. The specification 
provides that the use of Government- 
approved controls may reduce, but not 
eliminate, final inspection. 

This paper, of necessity, has been lim- 
ited to a review, in brief outline form, 
of the part the contractor plays in the 
Air Force’s Quality Control program. 
We have mentioned that Government in- 
spection, as a tool of Quality Control, 
is a legal requirement, and that under 





graphs, pertaining 
to the design and 
use of inspection 
stamps stem from 
the Air Force policy 
of minimizing the 
use of Government 
stamps, and of rec- 
ognizing approved 
contractors’ stamps. 

An important re- 
quirement’ which 
hitherto has often 
been overlooked is 
that the contractor 
must assure that 
qualification tests 
and approval, if re- 
quired by the speci- 
fication, are obtain- 
ed prior to the sub- 
mission of the sup- 
plies to the Govern- 
ment. In the event 
such tests or ap- 
proval have not been 
obtained, contractu- 
al deviation must be 
requested before ac- 
ceptance can be 
made. 

The section on sta- 
tistical process con- 
trol with those tech- 
niques which make 
it possible to judge 
the significance of 
quality variations 
between successive 
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Air Force Quality Control policy the 
contractor must maintain adequate in- 
spection controls. The contractor’s Qual- 
ity Control system is subject to the ap- 
proval and continuing surveillance of 
the Air Force. We have discussed how 
two documents, Specification MIL-Q-5923 
and DOI 74-1, furnish the respective 
ground rules for both partners in the 
Air Force-Industry team. These docu- 
ments should be thoroughly studied for 
a more detailed treatment of all the top- 
ics mentioned in this review. By equip- 
ping ourselves with a detailed knowledge 
of our mutual obligations, and by achiev- 
ing a broad perspective of each other’s 
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problems, we in industry and in the Air 
Force can take a long stride toward our 
common goal, namely —the world’s best 
Air Force at a cost within the capabili- 
ties of our national economy. 
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Top Executives Urged 
to Orient Employees 


fore effective use should be made of top 
executives’ personalities, background and ac- 
complishments in winning and holding loyal- 
ties of new employees, according to a recent 
survey by the management consulting firm 
of Fisher & Rudge, New York. 


"Of the 42-well- 
known companies 
which figured in our 
survey,” said Austin 
M. Fisher, partner in 
the firm,” .. . less than 
half formally introduce 
new workers to the 
executives with whom 
they will have contact 
in their work. 

“Executive participa- 
tion in such programs 
is important, not only 
because it arouses in- 
terest and enthusiasm 
on the part of the re- 
cruits, but also because 
it helps keep the ef- 
fort on a _ continuing 
high plane.” 

While most of the 
executives reporting in- 
dicated satisfaction 
with the way their ori- 
entation programs are 
developing, 15 of the 
42 admitted they had 
no formalized plan. 

“Where formal plans 
are lacking,” the labor 
relations expert point- 
ed out, “top manage- 
ment tends to take for 
granted that ‘something 
is being done’ with 
new employees. The 
danger under such con- 
ditions is that circum- 
stances rather than 
some regularized pro- 
cedure will dictate 
what happens to new 
employees.” 
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. . . Thompson Training, from page 118 
any sampling scheme under which 
Thompson products are tested by the 
customers. Without such skill, the or- 
ganization might become an easy victim 
of either wrongly designed or arbitrarily 
decreed sampling schemes by which in- 
coming material is sampled. To avoid 
such a possibility, Thompson sales engi- 
neers are also given basic training in 
acceptance sampling. 

In the intensive course, all sampling 
schemes are presented and tested by ex- 
tensive experimentation. Furthermore, 
formulas for such concepts as A.Q.L., 
A.0.Q.L. consumer’s and producer’s risks, 
lot tolerance fraction defective, minimum 
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amount of inspection, etc., are derived 
and practice in their computation is 
given. In this manner, whatever printed 
tables are used become more than a 
mere routine tool; the personnel using 
them senses the statistics and logic on 
which they are based. 


Routine Practice 


In the short course, the same princi- 
ples of statistical method are imparted, 
although chiefly on the empirical basis. 
Greater emphasis is placed on routine 
practice, although the larger aspect of 
the method is constantly brought into 
the picture through the medium of the 
sampling machine and through both de- 
ductive and inductive 
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logic. 

No attempt was made 
to present the outline 
of the course; rather, 
it was to present a 
partial view of the ap- 
proach to the subject. 
The soundness of that 
approach is tested at 
the end of each course 
when the students are 
asked to fill out a ques- 
tionaire pertaining to 
the efficiency of the 
class presentation, to 
the selection of materi- 
al, to the proportion 
between, the theoretical 
and practical consider- 
| ations, etc. In that 
way, the instructor 
learns to improve the 
presentation of the 
course. 


Thompson Quality 
Control Activities 


. - Com- 


Thompson Products 
has often shared the 
skill of its personnel 
with the larger Cleve- 
land community. For 
the last two years, the 
Tapco quality control 
engineer has taught 
statistical quality con- 
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trol in the Technical Institute of Fenn 
College. For the last four years, the 
Thompson staff statistician has been giv- 
ing undergraduate and graduate instruc- 
tion in statistical quality control at 
Western Reserve University. Although 
in the former he uses printed text for 
collateral reading, the course itself is 
that developed and tested at Tapco. As 
the quality control program at Thompson 
is now well established and in competent 
hands, the instructor finds time to com- 
bine the best results of his past teach- 
ing and the most valuable constructive 
suggestions offered by the several hun- 
dreds of his Thompson and university 
students into a textbook. 
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members, 82 were Thompson men who 
paid the dues out of their own pocket. 
Since such membership includes a sub- 
scription to the “Industrial Quality Con- 
trol” magazine, Thompson quality control 
personnel are in close touch with the cur- 
rent developments of the technique re- 
corded in that publication. They are 
constantly encouraged to seek knowledge 
from any reliable source; at the same 
time, they are taught to exercise critical 
judgment through sound teaching in sta- 
tistical method and inference. The suc- 
cessful and extensive development of the 
program described in this report justi- 
fies the belief that a quality control pro- 
gram developed cooperatively by every- 
one concerned is a sound one. 





It is hoped the distinguishing feature 


of the text will be the 
unified philosophy of 
the subject and the tre- 
mendous amount of or- 
iginal research applied 
to the data collected, 
analyzed, and charted 
at Thompson. All 
charts perviously used 
in the course are now 
redrawn to more appro- 
priate or readily com- 
parable scales and to 
uniform size; tables 
and charts are cross- 
referenced, and various 
other media’ are used 
to make the test of 
practical use to shop 
personnel as well as to 
students with previous 
statistical training. 
Thompson men train- 
ed in quality control 
have contributed to 
the development of the 
Ohio section of the 
American Society for 
Quality Control by 
participating in com- 
mittees, by giving lec- 
tures, and by augment- 
ing its membership. 
For example, in 1949, 
of the 242 section 
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lubrication. 

@ Infinitely variable vertical ad- 
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. . » Bearing Down, from page 61 

product was almost completely finished. 
But we felt that if the statistical meth- 
ods would be able to help us at the 
start of our production line, it should be 
able to help us at any other point in 
the line. 

Upon the original inspection arrange- 
ment, we superimposed an average and 
range chart and assigned roving inspec- 
tors to gather the data required by such 
charts. The charts were carefully re- 
viewed daily by the manufacturing de- 
partment head and the departmental 
inspection foreman. The charts indi- 
cated that the machines were capable of 
maintaining the required tolerances and 
they also showed that the machines were 
being adjusted by the operators. A ma- 
chine adjustment was called for by the 
inspector whenever she thought the ma- 
chine required it. The machine oper- 
ator, desiring to have her output passed 
by the inspector, made the requested 
adjustment. Only when the operator 
failed to correctly adjust the machine 
was the job-setter notified. 

While checking back on the necessity 
for the adjustment by the operators, it 
was discovered that the setup practices 
followed by the job-setters permitted 
the machines to produce the product to 
a variation of 100% beyond blueprint 
specifications. The setup practice in 
question was that of leaving certain im- 
portant bolts loose so that the operators 
could make their own adjustment when- 
ever it was requested. 


Job-Setters & Adjustments 

It was pointed out to the job-setters 
that the machine operators were not suf- 
ficiently schooled to know how much 
adjustment was made when certain bolts 
were turned, and that the principal dif- 
ficulty was with frequent adjustments. 
The job-setters were instructed to 
tighten all bolts in a setup and to make 
all necessary adjustments. 

They made dire and foreboding re- 
marks about the expected quality deteri- 
oration. They also announced that it 
would be physically impossible for them 
to keep abreast of the necessary adjust- 
ments and they requested the assignment 
of another man to the machine center. 
This request was honored, and after four 
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days of having three men service sixteen 
machines, the third man _ voluntarily 
asked to be relieved because his hardest 
job was to try and look busy when he 
had nothing to do. 

The continued use of chart control 
after these changes showed a slow but 
steady improvement. Prior to the use 
of control charts, the percent defective 
due to this machining operation alone 
was greater than ten percent, and after 
to years of application, the percent de- 
fective has settled to 1.5%. 


Cooperation, Plus and Minus 

Our initial installation was not made 
without discouragement and veiled lack 
of cooperation. It was at this first ap- 
plication that we discovered the lengths 
to which some people would go in order 
to resist the introduction of methods and 
procedures which they did not fully com- 
prehend. 

It appeared that the people who would 
benefit the most from the charting prac- 
tices were the ones who seemed to spend 
hours in devising ways and means of 
terminating this experimental applica- 
tion of chart control. We realized before 
we started that to introduce quality con- 
trol methods by edict would limit the 
usefulness of the procedure, therefore 
we took the discouragements with as 
good a grace as we could muster and 
went back for more the next day. 

The attitudes of the men varied from 
passive to openly hostile despite our 
efforts to sell the idea of chart control. 
The men in that first section have now 
accepted the procedures although they 
are still a little reserved. 


Rotary Chamfer Charting 

The success of our initial installation 
led to the incorporating of charting 
practices at a rotary chamfer machine 
center where everyone was convinced 
that the machines were not capable of 
holding size because of their age and 
design. 

A blueprint revision on tolerances was 
under serious consideration at the time 
the manufacturing department head had 
requested the starting of charting pro- 
cedures. The average and range chart 
was put into use at the machine center 

(Continued on page 196) 
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“Speed-Milling”’ 
of Small Parts 


The Viking No. 618 Hydraulic-Mill is 
a new, light production milling machine 
for fast milling of small parts requiring 
close limits and fine finishes. It features 
an automatic milling cycle, hydraulic 
feeds, small amount of floor space and 
maximum rigidity for cuts, using rotary 
cutters up to 6” diameter. 





This machine cycles within a range of 
10 seconds to 18 minutes, including full 
table travel. Cycle time varies according 
to size of cut and length of travel. Hy- 
draulic feed through valve selection is 
infinite from 4” to 24” per minute, over 
a 7” maximum length of cut. A separate 
3%, hp motor assures positive steady 
power to the spindle. A standard type 
1% hp moter drives the hydraulic motor 
and coolant pump off the same shaft. 
The coolant system is supplied from an 
8-gallon coolant reservoir. 

Complete details and literature can be 
obtained by writing the manufacturer, 
VIKING INDUSTRIES, Dept D, 220 
Montague St., Rockford IIl. 

Circle Inform-A-Gram No. D4. 
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. - - Bearing Down, from page 194 

and the charts weré reviewed daily. The 
accumulation of data with the charts 
established the fact that the machines 
were basically capable of maintaining 
the blueprint tolerances. 

The practice had been to set the tol- 
erances in the machine to cut to the low 
limit and to anticipate that the size of 
the products would gradually approach 
the high limit as the tools would wear. 
However, the inspectors were instructed 
to note, during the chart procedures, 
whenever adjustments were made. 

Their records showed that the tools 
were changed or adjusted oftener and 
sooner than called for by tool wear. 

Broken and burned-out tools were re- 
placed long before a definite trend in 
tool wear would show up, therefore it 
became a problem of educating job-set- 
ters and operators to set the machine 
on the blueprint mean before it was 
started on a production run. 


Declining % Defective 

The percent defective at the rotary 
chamfer center prior to charting was 
higher than 5%. After charting prac- 
tices were started the percent defective 
dropped slowly. At the end of the first 
year it had dropped to 1.2%. After two 
years it dropped to .7%. The charting 
practice was discontinued and the per- 


Fig. 2. Large scale percent defective charts 
hung over each machining center show em- 
ployees and visitors how each dimension is 
holding. 
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cent defective has fluctuated very little 
from the last figure of .7%. 

An interesting sidelight on charting 
appeared at one of our branch plants. 
The percent defective chart at their 
rotary chamfer machine center showed 
a steady decline and then the usual 
leveling off followed. The plant man- 
ager was advised that he could discon- 
tinue the charting practices at this cen- 
ter if he desired. He issued instructions 
to stop the charting. The job-setters in 
that center raised immediate objections 
and asked that the charting be contin- 
ued. They told him that the charts 
guided them in the timing of adjustments 
and replacement of tools. Since the cost 
of charting at this operation was neg- 
ligible, the plant manager permitted the 
reinstatement of charting. 


Tool Wear Allowance 

The data gathered on the charts used 
each machining center provided many 
bits of useful information. Among such 
data was the discovery that the tool 
design department was arbitrarily allow- 
ing for tool wear in our notch dies. This 
wear factor was the addition of one or 
two thousandths on the location of the 
notch in the die. When they were in- 
formed that it would be necessary to 
run several million pieces before the die 
would wear enough to permit the prod- 
uct to meet blueprint specifications, they 
immediately stopped the practice and 
corrected the existing tools. 

To stimulate the interest of the ma- 
chine operators and job-setters, we con- 
structed large frames 2’ x 3’ in size and 
we hung one over each machining cen- 
ter, Figure 2. Into these frames we 
placed large percent defective charts 
which showed everyone, employee and 
visitor alike, how well each center was 
meeting the blueprint specification. 

The data for the charts were gathered 
by taking random samples from the pro- 
duction line and measuring them for 
deviations from specific dimensions. 


Usable vs. Defective 

The percent defective chart was the 
most difficult to “sell.” This was because 
the slightest deviation from blueprint 
specifications was reported as a defective. 
(Continued on page 198) 
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. . . Bearing Down, from page 196 
The practical shop man refused to see 
why the product was reported as a de- 
fective if it was usable. We had to start 
from the solid foundation of blueprint 
specification if we were to make progress 
in improving our quality level. 

We were induced by the steady im- 
provement brought about by manufac- 
turing chart control applications, in the 
engine crankshaft bearing line, to use 
the same types of application in the 
bushing department. 

The bushing department manufactures 
bush-type bearings for the automotive, 
farm implement and appliance industries 
from flat strip material of our own fab- 
rication. 


Q-C in the Bushing Department 


The production personnel in this de- 
partment were clamoring for better strip 
material. They claimed that their dif- 
ficulty to maintain blueprint specifica- 
tions on outside diameter stemmed from 
the fact that the raw strip was at times 
beyond the intermediate manufacturing 
blueprint specifications. We might have 
been taken in by their claims if they 
had not repeatedly insisted that they had 
reached the end of their rope improve- 
ment-wise. 


Bushing Inspection 


The method of inspecting split bush- 
ings for many years had Seen to put 
the bushings into go-no-go ring gages 
with the specifications that the bushings 
were to be a hand push fit into the go 
ring, and that they should not enter the 
no-go ring. This method of inspection 
had much of the human element because 
different people could, by varying hand 
pressures, raise dissension as to the 
actual size of a given part. This dif- 
ficulty prevented the immediate use of 
control charts. However, it served to 
point up the urgent need for an inspec- 
tion instrument which would eliminate 
the human element as far as possible. 

The split block gage, Figure 3, was 
evolved and it eliminated the use of ring 
gages and it also terminated the effect 
of the human element. It demonstrated 
further that we had interpreted the 
phrase “go and no-go” too literally. 
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Fig. 3. This split block gage eliminated the 
human variable in go-no-go ring manipulation 
with resultant opening up of tolerances. 

The gage, by the removal of the human 
element, permitted the apparent opening 
up of the tolerances and gave us the re- 
quired instrument for the use of average 
and range charts. 


Charts Disclose Contradictions 

The initial charts gave some credence 
to the claims that better strip would 
eliminate their difficulties, but the con- 
tinued use of charting began to show 
up contradictions. It was decided to use 
the methods of correlation analysis to 
solve the difficulties. The results of cor- 
relation studies were the same as those 
obtained from the charts. The early 
data verified the departmental claims but 
continued study began to show incon- 
sistencies by producing statisically in- 
significant correlation factors. 

The contradictory results of the cor- 
relation study, coupled with the results 
of control charts, told us that many 
other factors could be confounding our 
efforts to solve the problem of variation 
in O.D. size. 

The remaining approach to the solu- 
tion of the problem was the use of sta- 
tistically designed experiments which 
included the variable factors responsible 
for the divergent results. 

The conclusions from the experimental 
work were that the variation in the strip 


did measurably contribute to the diffi- 
(Continued on page 206) 
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° A=. 2.54 A + 
B+ 6.5% 
C = 10.0% aw 
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Group Characteristic Meas. Method 





it necessary to conduct one hundred per 
cent inspection at the end of this sub- 
assembly line. The average level of 4 
per cent rejects dictated such action. If 
these sub-assembly rejects were permit- 
ted to flow on thru to the next control 
point the cost of reoperation and scrap 
would exceed the labor cost of screening 
inspection. Quality Control was able to 
reduce the reject level from 4 per cent 
to .7 per cent. At the latter level, in- 
spection at the end of the sub-assembly 
line was not justified and thus could be 
eliminated. This meant a reduction in 
manufacturing cost of $21,500.00 per 
year. 

From August, 1947 to December, 1948 
Quality Control was able to bring a re- 
duction in manufacturing cost amount- 
ing to $88,000.00. The methods used 
were basically the same in all cases. The 
value of quality control had been proved 
and thus established as a necessary func- 
tion of the company. 

By this time we had also learned that 
inspection record data are useless unless 
they are used to analyze quality and 
manufacturing losses. We also had 
learned that it was not the control chart 
nor the sampling procedure that did the 
job, but the action taken when things 
were not right that produced results. The 
quality control techniques employed pro- 
vided the alarm system and told us when 








to go into action. It was up to us to put 
the fire out. 


We now have 90 per cent of all op- 
erations covered by quality control. We 
have increased our quality control staff 
to eight people but cover two plants 
instead of one. We have a production 
force of 1100 and an inspection depart- 
ment of 230 employees. The ratio of in- 
spection to production may seem high to 
those not familiar with the nature of 
our products. A good portion of the pre- 
sent inspection force is assigned to war 
contracts of extremely complex and pre- 
cise character. Without the use of quali- 
ty control the inspection department 
would have to be increased to 350 people 
in order to do a comparable job of con- 
trolling quality. 

The core of all inspection activity is 
the quality control layout shown in Fig- 
ure 1. By means of this form, Quality 
Control is able to classify all specifica- 
tions into. various degrees of intensity 
as to the specifications relationship in 
the control of quality. The methods 
of measurement are assigned in the 
right hand column. Quality levels are 
assigned to the various A, B, and C 
catagories. This completed layout is 
attached to the engineering drawing and 
is placed on each job throughout the 
plant. Quality Control drafts this lay- 


(Continued on page 204) 
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. . - Photography, from page 84 
edges on their selected material were 
cut very clean. In their curiosity they 
wished to see how much, thicker the ma- 
terial could be, and, also, how many 
sheets of the first-chosen thickness could 
be cut simultaneously. It was observed 
that the single sheet could be increased 
in thickness fifty percent without dam- 
age to the tool or the cleanness of the 
cut. If, however, three sheets of the 
initial thickness were used they could be 
all cut clean. There is no logical answer 
for this. 

At the Instrument Society show it was 
interesting to note that practically every 
valve manufacturer who was exhibiting 
came around to discuss how high speed 
photography could be used in the study 
of valves. It has been observed over a 
period of years that springs, for ex- 
ample, are notoriously wicked in their 
performance as disclosed by high speed 
photography. Furthering this study, 
Figure 2 shows a Fastax camera analyz- 
ing the operating characteristics of a 
spring-winding machine. 

In studying the above machine opera- 
tions the question then arises: How does 
one take high speed motion pictures? 
It has been found that high speed mo- 
tion pictures are being made by en- 
gineers who have had no previous train- 
ing in high speed photography, or photo- 
graphy. Photographic workers ordinari 
ly think in terms of very soft light, but 
when one begins to take pictures at rates 
up to 14,000 per second the lighting 
problem becomes a little more critical. 

The engineer, seemingly, will grasp a 
new art far more rapidly than those 
who are trained in an associated art. 
Engineers with one-half hour’s instruc- 
tion can easily make high speed pictures, 
because cameras today are designed to 
permit the operator to observe exactly 
the picture which he is going to take. 
The control equipment and available 
lights permit easy operation. 

Dr. Harold Edgerton, of Massachu- 
setts Institute of Technology, created a 
scientific stir in 1932 when he developed 
a high speed flash tube which would 
take pictures at about one hundred micro 
seconds. (One micro second is one mil- 
lionth of a second.) In his early studies 
(Continued on page 210) 
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Fig. 3. (Above) One of the new Wollensak 
Fastax high speed cameras. They are capable 
of taking pictures at rates up to 14,000 per 
second depending upon the model, and size of 
film. The telescopic view finder gives an ac- 
curate, film-size image of the object being 
studied. (Below) The camera interior. For 
arresting high speed motion, the film travels 
fast and with no intermittent or “stop motion.” 
To record the image on the film, in as much as 
the film doesn’t stop, the image has to be 
“set in motion” at the same rate and direction 
as the film travel. This is accomplished by a 
rotating “compensating” prism interposed in 
the image-light path between the lens and 
the film. For a fraction of each revolution of 
the light-transmitting prism the image is direc- 
ted onto the film surface at a speed (angular) 
and direction equal to the film travel around 
the sprocket. Hence with no relative movement 
between image and film there occurs a sharply 
focussed exposure of a few micro-seconds 
duration. 
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. . . Profitable Quality, from page 200 
out and submits it to engineering for ap- 
proval prior to release. 

The quality control layout is a guide 
to the inspector. It assures proper in- 
spection coverage and standardizes qual- 
ity measuring methods. Classifying of 
specifications had always been done by 
Inspection in their attempts to sort out 
the necessary and most critical elements 
of the job. We feel it is much more pro- 
ductive to have qualified engineers per- 
form this function than shop inspectors 
who may be unaware of the liberties they 
take with design intent and function. 

Predetermination of measuring meth- 
ods assures proper measuring technique 
correlated with design needs. A snap 
gage will not be used to control the 
diameter of a centerless-ground shaft 
when an air gage is really needed. Also, 
the procurement of an expensive gage to 
control an insignificant specification rel- 
ative to quality is less likely to be under- 
taken. Further, the critical specification 
is not likely to have to be measured by 


soy 


. Ring-Beoley Corp. Aun ater, i 
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poorly designed and useless gages. 

The quality control layout is of great 
value to vendors. It enables them to 
properly inspect the product, to dupli- 
cate gaging methods, and to properly 
weigh specifications from the very first 
pieces produced. This reduces rejections, 
improves quality, and reduces cost. 

For the most part, acceptable quality 
levels have been standardized. Critical 
specifications carry a level of 2.5 per 
cent, semi-critical a level of 6.5 per cent 
and non-critical, or incidental, a level of 
10 per cent. In special cases a further 
group is used and referred to as “spe- 
cial.” Its level will range between .5 and 
1.5 per cent depending on the particular 
quality requirements. 

All purchased material must pass 
quality control acceptance sampling pro- 
cedures as applied by our receiving in- 
spection. Sampling procedures contained 
in the Military Standard Mil-105-A are 
the quality control technique used. We 
find the multiple sampling tables most 

(Continued on page 212) 
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. . . Bearing Down, from page 198 

culties encountered but that proper set- 
up practices and tooling would help mini- 
mize the variation in the O.D. size of 
the bushings. 

The advent of charting practices into 
each machining center introduced new 
problems and new assignable causes 
which had to be ferreted out. Anyone 
who has worked with control charts 
knows that the hardest part of bringing 
a process under control is the location 
and elimination of assignable causes. 


Varying Ideas of Variables 


Probably the best way to get a com- 
plete ae of all the possible causes 





TOOLING and PRODUCTION 





of variation is to talk to the operators 
or job-setters at a particular machining 
center. 

We have found that each one has a 
different idea of the cause of variation. 
These causes can then be listed in the 
probable order of importance and check- 
ed out by running controlled experiments 
to determine their various effects. 

As more and more of our people be- 
came acquainted with charting practices 
and the stories told by the charts, there 
was a demand for more information. To 
meet this demand, we printed a series of 
articles in our company paper which 
explained Quality Control in simplified 
terms. The series covered the making 


on a ol interpretation of 
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a frequency distribu- 
tion, how to chart, 
chart interpretation, 
and sampling inspec- 
tion. 


Formal 
Study Sessions 


Our supervisors 
and foremen were 
given a twenty-four 
hour course on all 
phases of Quality 
Control. Attendance 
at all sessions was 
required since the 






@ No Need to Stop to Stand- 
ardize. 276,000,000 sizes 
and styles at standard cata- 
log prices. No hidden prices 
for “in-Between”’ Sizes. 


@ Any Type of Punch in a 
Choice of Four Qualities. 
A punch for every purpose 
— a punch for every cost 
at prices below your own 
cost to manufacture. 


SEND FOR NEW FREE 
CATALOG. WRITE DEPT. ! 






















PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


course was given on 
company time. 

The spread of 
manufacturing chart 
control throughout 
our organization has 
not been smooth, and 
we did not expect it 
to be. The unique 
organizational place 
of inspection has 
certainly made our 
progress easier be- 
cause it was never 
necessary for some 
member of top man- 
agement to ‘‘lay 
down the law.” We 
prefer to look up 
on our difficulties as 











OCTOBER, 1951 






miscues by our team when they were 
called upon to suddenly change work 
habits of many years’ standing. 

We are succeeding in achieving our 
goal of improved quality. Every “p” 
chart in the machining sections shows 
a slow decline in percent defective. Com- 
plaints from our customers have de- 
clined corresponding to the general 
quality improvement. 


Quality vs. Savings 
We have made some savings in money 
due to the charting practices. How much 
was saved in actual dollars we do not 
know since we did not keep an account 
of it. 
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Turchan Dual Follower 


A dual-turning follower has been designed 
by Turchan Follower Machine Co. with an 
entirely new combination of movements. 

A cross slide, equipped with two com- 
pounds mounted at 45° to center line of any 
standard lathe and 90° to each other, re- 
places the conventional arrangement. With 
the new arrangement, the tool approach to 
the work has twice the means that normally 
exists. 

Parts with contours on the diameter or face 
can be duplicated, as can combination of 
both, if desired. 

A bulletin illustrating various applications 


can be had from TURCHAN FOLLOWER 
MACHINE CO., 8259 Livernois Ave., Detroit 
4, Mich. 


Circle Inform-A-Gram No. D12. 





The savings came 
about as we im- 
proved our inspec- 
tion system, reduced 
the amount of re- 
jected material, and 
increased the pro- 
duction time of our 
machines. We have 
accepted these sav- 
ings which came 
about by the use of 
statistical quality 
control methods, al- 
though we were will- 
ing to pay our money 
to really improve the 
quality of our prod- 
ucts. | 

As a direct result 
of the sagacious ap- 
proach used by our 
top management to 
introduce Quality 
Control, we have a 
sound and very 
strong program in 
operation. 

Our foremen, sup- 
ervisors and opera- 
tors now recognize 
the fact that the 
prevention of defec- 
tives is their active 
part in Quality Con- 


0 GRINNELI 
trol. 





DETROIT TESTING MACHINE CO. 
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BRINELL TESTING 






Simply set tolerance hands 
on the lower dial of this 
Brinell Hardness Tester to 
the desired limits and the 
operator merely notes that 
the indicator points stop 
within them. 


No grinding or prepara- 
tion of parts is necessary. 
Foot operation permits free 
use of both hands. Tests 
are completed as_ rapidly 
as the operator can handle 
the parts. 


Standard Brinell test loads 
are used . . . machine is 
motor-driven . . . loads are 
applied hydraulically 
round and flat parts are 
handled equally well. . . 


Get Further Details 


Write for Literature 


AVENUE DEPT DETROIT 1 Micil 








TOOLING and PRODUCTION 










snug operation. 


ETALON No. 17 


HARDENED STAINLESS STEEL 
Known the world over for fine accuracy. 
COMPLETELY GUARANTEED. 
LISH and METRIC Graduations. Furnished in handsome form fitting wooden case. 


ASK YOUR DEALER or write 


$19.95 


FOB N.Y. 





Hand fitted vernier assures smooth, 
Supplied in ENGLISH or ENG- 


ALINA CORPORATION @ 32 BROADWAY ® NEW YORK 4, N. Y. 





























ONE SOURCE-— 


Assures uniformity and precision 
between taps and chasers from 
country’s largest independent 
manufacturer of die heads, 
chasers (milled, ground thread 
or tapped form), collapsible and 
solid taps. All type 





tangent 


' chaser threads ground from solid. 


Write for catalog. 
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Save 10-20% 
on special 
solid taps 


CHASO-ROYCO A) 
TOOL CO. INC. ay" 
vy 


P.O. Box 268 at Akers 
North Branch, Michigan 
Representatives in —_— cities 

















REID SURFACE GRINDER oc 618V 


WITH WARIABLE TABLE SPEED - 12 to 35 Feet Per Minute 
REID BROTHERS COMPANY 
MEVERLY = MASSACHUSETTS 
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Easy to install, 


Write for Details 
Dealers Inquiries Invited 


NEW! LOW COST! TIME SAVING! 


3 ods i oe) @ es OO od =a 5 


FOR DRILL PRESSES 


@ Allows drill head to move freely up and down. 

@ Speed changes take less than a minute. 

@ Fits almost any standard motor base up to % HP. 

@ Reduces spindle speed from 1725 RPM te as low as 100 RPM. 


the Newman Speed Reducer is a multiple-speed attach- 
ment which is valuable, wherever drilling, tapping, and reaming are done. 


LOUIS NEWMAN MACHINERY COMPANY 


8-10 STEARNS Sq. 


SPRINGFIELD, MASS. 








PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Ford, from page 108 





Fig. 8. A test stand developed to check and 
indicate the performance of a completed auto- 
matic transmission assembly under simulated 
driving conditions. As well as electronic cir- 
cuits, the stand has mechanical and hydraulic 
elements. 


challenges have already been met and 
overcome by the Ford Motor Company. 

In the first instance, minute studies 
were made to determine the potential 
maximum efficiency of our manufactur- 
ing processes, upon which our research 
and development program has been 
predicated. Later, when the most appro- 
priate gages had been selected and de- 
veloped, a permanent gage display was 
established whereby representatives of 
oe company division can study the 
gages, discuss their specific problems 
with experts, and be aided in their selec- 
tion. At Ford we call this “Indicating 
the way to Quality!” 


Fig. 9. This mobile indicating equipment was 
designed to test body assemblies for air leakage. 








Looking for These? 


Let PRECISION'S 
largest assortment 
of small tools fill 


in your supply 
schedules. 


ORDER NOW 
for 

PROMPT 

DELIVERY 


Distributors and 

Manufacturers of 

Polishing Wheels, Brushes 
Abrasives, Mounted Wheels 

and Points, Mandrels, Flexible Shaft 


Equipment, Diamond Compounds and Tools 





Write today for our New Illustrated Catalog. 


Precision Supply and MACHINE CO. 


Learn to Rely on Precision Supply 


9-11 CHURCH STREET PATERSON, WN. J. 








Pe 
mM iccra 
Jupp LOMNLE 


LAY-OUT AND \ 
IDENTIFICATI DYE 


\ 





+ 


For Tool, Die, Pattern or Template layout on 


metal. . . Quick identification of bar stock, 
sheet, strips or parts .. . Shows up in sharp 
relief—dries instantly ... Write for sample 


and circular on company letterhead. 
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. . » Photography, from page 202 





Fig. 4. A Fastax camera set up to record an 
accurate thread cutting job on a Hardinge pre- 
cision lathe. The film will show the action of 
the thread-cutting tool as it cuts the V bottom. 
lt will disel pected chatter and will 
“time-magnify”’ any tearing of the material due 
to a poorly prepared tool point. 





he would take individual pictures, and 
later repetitive pictures on a single plate 
or film. With a known«duration of light, 
it was easy to calculate the velocity of 
the motion being studied. 

This technique was then developed in- 
to motion pictures by flashing the light 
from a commutator on a motor shaft 
which was driving film continuously. 
The light flash was synchronized with 
the film speed so as to produce a thirty- 
five millimeter standard frame motion 
picture. The picture taking rates which 
were possible were up to 1,500 per sec- 
ond. If one were willing to sacrifice 
the true motion picture frame size, and 
go to a more ribbon-like picture, it was 
possible, by using multiple units, to se- 
cure speeds of picture taking up to 
20,000 per second. 

Shortly thereafter, the Eastman Ko- 
dak Company, and Electrical Research 
Products, Inc., presented a_ rotating 
prism camera which would permit pic- 
ture taking rates of 1,500 to 2,000 per 
second. With the picture being exposed 
on sixteen millimeter frame there was 
simultaneously photographed a_ clock 
so that time measurements could be 
made of the event as it was occurring. 

In 1934 the Fastex high speed motion 
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picture camera was developed at Bell 
Telephone Laboratories with a spectrum 
from 150 to 4,000 per second. With im- 
provements over the years, this picture- 
taking spectrum has been increased to 
7,000 pictures per second through high 
speed photographic studies made in turn, 
on the older cameras. In 1941 an eight 
millimeter Fastax camera was developed 
which would go up to 8,000 pictures per 
second, and this has since been increased 
to 14,000. A wide angle ballistic camera 
was developed in 1944, which would go 
up to 5,000 pictures per second. 

In July, 1950, the Wollensak Optical 
Company acquired the sole rights to 
Fastex cameras which had been develop- 
ed by Bell Telephone Laboratories and 
manufactured by the Western Electric 
Company. It was found that there had 
been many defects in the Western Elec- 
trie cameras, namely, ninety-five per- 
cent of them were out of focus. The 
Wollensak Optical Company is correct- 
ing these cameras and modifying the 
older cameras to bring them into shape 
as part of their progressive policy. 

The new Fastex high speed camera is 
shown in Figure 3, and Figures 4 and 5 
show the camera photographing a lathe 
and a Swiss automatic. It can be ob- 
served that the equipment which is used 
with the camera is simple. 

The prime purpose of high speed 
photography is to magnify time. If an 
action takes place in one-tenth of a sec- 
ond, it is too fast for a normal visual 
observation. However, if that action is 
multiplied 417 times, such as it would be 
with a sixteen millimeter camera taking 
pictures at nearly 7,000 per second, that 
action then takes place in 41.7 seconds 
when projected on the screen at normal 


rate. Then what is happening during 
this “magnified” time can be easily 
noted. It takes sixteen and a half feet 


of film to study the burning of a photo- 
flash lamp, a phenomena which normally 
is seemingly instantaneous. 

Obviously, with intermittent shutters 
having a top speed of 256 per second, it 
is necessary to resort to continuous film 
motion with rotary shutter action and 
synchronized image to acquire results. 

(Continued on page 214) 


































ee ee al 


.eN eC 


— 


— eS or 


OCTOBER, 1951 


NEW iit 
PORTMAN “century” OPTICAL 33" 


Latest accomplishment COMPARATO R 
of a progressive pro- 

ducer with long, broad 
experience in micro- Vertical Model C-100 


projection optics... 
FEATURING: 























1) “Super-Light’ condenser lens, power cooled. 

2) Portman “'Ciptar-Scope” precision optical system 
provides maximum illumi with 

for large optical capacity. 

3) Focal length average in excess of 3 inches 

4) Magnifications: 10x, 20x, 25x, 31'\4x, 50x, 6212x and 
100x are standard. 

5) Large 16-inch diameter ‘‘Sight-Line” screen. 

6) New “‘Swing-Away” stage (removable) also provides 
helix angle positioning. 

7) Rugged chassis t ali ¢ 

8) Price: Only $885.00 complete with choice of one lens. 








The Portman “Century” is the ideal optical comparator 
for the tool room, for gage inspection and for produc- 
tion shop work. Write or wire for details. \ 


Territories open for agents with gage and measuring 
equipment sales experience. 


PORTMAN INSTRUMENT COMPANY 


5 Manhasset Avenue, PORT WASHINGTON, N. Y. 














CUT BORING COSTS 
35%—with automatic feed ACRO-BORE 


Saves 1/3 time of hand feeding 
Maintains close tolerances—smooth finish 
Attaches to Bridgeport in one minute 
Plugs into 110 volt outlet 

Minimizes operator fatigue 

Increases boring tool life 


Rugged construction insures long service 
life and vibration-free operation 


ONLY $6500 F.0.B. CLEVELAND, o. 

















hiomitiniacde f o-  C e ee Rai 
tails of 30 day free trial. Please send me | 
Your request. entails no | (0 details of Acro-Bore 30 day free trial offer. | 
: F ‘ : | O Acro-Bore Boring Units, check, money order, 

obligation. l COD or open account | 
SKYLINE TOOL & l NAME TITLE | 
GAGE COMPANY |; °™?»» of 
Dept. T, 4127 Newark Ave. l STREET ~ | 
Cleveland 9, Ohio ) CITY ZONE STATE... \ 
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. . « Profitable Quality, from page 204 
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economical to use but sometimes we re- 
sort to single sampling when the size of 
the lot is small. Figure 2 illustrates the 
type of record developed in performing 
this acceptance sampling. 

The same type of acceptance sampling 
is used to prove the acceptance of ma- 
terials fabricated by King-Seeley. Samp- 
lings, screw machine parts, machine shop 
articles, die castings, and painted articles 
must all pass the same rigid tests before 
being passed on to the assembly line. 

Intermediate check points in the as- 
sembly line have been established. Sub- 
assemblies are submitted to acceptance 
sampling inspection at these points be- 
fore being permitted further assembly. 

We do not want to leave the impression 
that acceptance sampling provides all 
the answers to the quality problems. 
Such is not the case. Rejected lots are 
constantly being encountered. This 
means possible rework, scrap, or use by 
waiver. Purchased material provides 
many such problems. Our inventories 
may be low, and the material not in com- 
pliance with the established quality lev- 
els. To return the material to the vendor 
could mean stoppage of production re- 


sulting in laying off employees and shut- 
ting customer operations down. When 
this situation is encountered quality con- 
trol examines and weighs the cause for 
rejection. Possible waivers are consid- 
ered as well as corrective cost. From 
such review, quality control is able to 
give the final decision regarding dis- 
position of the material. 

Quality control acceptance sampling 
procedures should not be construed to be 
the same as percentage inspection. The 
former is based on known consumer and 
producer risks while the latter allows 
one to gamble without any regard as to 
the risks being taken. We have learned 
that good quality insurance costs no 
more than poor quality insurance. 

In our own manufacturing we use such 
quality control procedures as average 
and range charts, lot plot charts, and 
fraction defective charts, Figure 3. We 
use these charts when inherent variation 
in processing and abnormal fluctuations 
in quality proves that control without 
them is impossible. We do not believe in 
wallpapering our plant with control charts. 
Each chart used must be warranted. All 
(Continued on page 216) 
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SOLD THRU LEADING SUPPLY HOUSES 





GROBET CHATTERLESS 
COUNTERSINKS 


Six staggered cutting pw nal — shearing 
cut that eliminates all chatter 


Send for catalog ACI. 
GROBET FILE CO. of AMERICA, INC. 


421 Canal Street N. Y. 13, N. Y. 
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RILLING MACHINES 





INCREASE PRODUCTION 





COMPACT AIR-FEED DRILL HEAD 


£. Fingertip Variable Speed @ Fast Approach Air 
‘eed @ Hydraulic Feed Adjustment @ Electric or 

Manual Control @ Deep Hole rill Cleaning 
@ 1000-10,000 or 2500-15,000 nPM. 


Write for “Five Steps to Better Drilling” 


THE ELECTRO -MECHANO °° 


260 EAST ERIE STREET 
MILWAUKEE 2, WISCONSIN 














SCHERR 





A COMPREHENSIVE 
SET OF MEASURING 
TOOLS AND INSTRUMENTS 
providing means for indisputable control 
of all precision work. 








SAFEGUA 


WRITE FOR DETAILS TO...- 










LIMITED BUDGET 
INSPECTION LABORATORY 









THICKNESS, DIAMETERS, LENGTHS, PROFILE, SHAPE AND FINISH 
— Simple in construction, reasonable in price, and fully reliable for unerring 
accuracy and wherever possible independent of the human element of “feel”. 


ROD YOUR PRODUCTION! CFORCE SCHERR CO 


COMPLETE LINE OF PRECISION INSTRUMENTS 


200-T LAFAYETTE ST. NEW YORK 12,N.Y. 












., Inc. 
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. . . Photography, from page 210 

Exposure time on the cameras is gen- 
erally computed at one-fifth times the 
reciprocal of the picture taking rate, 
and, therefore, one does not ordinarily 
think in terms of feet per minute, or feet 
per second, when taking high speed pic- 
tures, but the angular velocity of the 
subject. In other words, if one were 
photographing a revolver being fired, 
within a comparatively small field, the 
camera would record only two or three 
pictures of the bullet in flight when used 
in this position, because of the high 
angular velocity. If the camera is placed 
fifty times as far away, the angular 
velocity is reduced to one-fiftieth, and, 
therefore, one would obtain one hundred 
or one hundred fifty pictures of the 
subject for study. The same conditions 
apply to the closeup photography of ma- 
chine tools. The third example in Figure 
1 shows film traveling over a sprocket 
at 200 feet per second. It will be noticed 
that there is a little blur, but, neverthe- 
less, the malfunctioning is easily ob- 
served, i.e., the film is climbing the 
sprocket. This was due to short pitch 
film, or film which had been perforated 
at sub-standard increments. 

Auxiliary equipment has been develop- 
ed to make the cameras easily used, 
along with appropriate light sources. A 
pair of these may give 100,000 foot cand- 
les which is sufficient to take black and 
white pictures at 8,000 pictures per sec- 
ond at F/5.6, while four of these lights 
give adequate exposure for color film at 
5,000 pictures per second at F/3.5. 
Meters for measuring the light sources 
have been developed as well as other 
small pieces of equipment, such as very 
firm clamps for holding the lights, series 
parallel switches, and lenses ranging in 
focal length from one inch to fifteen 
inches. Furthermore, if users so desire, 
the cameras will be modified to suit their 
particular requirements. If a camera is 
going to be mounted, for example, on a 
shaper, for a reasonably permanent 
series of studies, and if some of this 
work occurs under high “G” conditions 
the feet would be left on the motor so 
that it could be anchored adequately to 
the camera base. 
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Fig. 5. The multitudi ring actions of 
a Swiss automatic screw machine can be “‘stop- 
ped” by the camera, giving a series of still pic- 
tures of the succesive operations. 


More recently, Dr. Edgerton has de- 
veloped a small compact light source 
which can be fired by magnetic means 
from the Kodak and Fastax cameras at 
rates up to 7,000 per second with a flash 
duration of one and a half micro seconds. 
A high speed flash of this sort is pri- 
marily a laboratory installation, but one 
is able to increase the time revolution so 
that if one is studying high velocity sub- 
jects a sharper picture is obtained. 

If one were studying machine shop 
operations, the Strob. light would be used 
for maximum clarity because the time 
reduction would be approximately thirty 
times using sixteen millimeter camera. 

High speed photography is in its in- 
fancy, and those who are looking for- 
ward can see that every manufacturing 
organization that is doing a half million 
dollars worth of business a year, and is 
making things under conditions which 
are too fast for the eye to see, will 
profit greatly through applications of 
high speed photography. The amount of 
design time and observation time will be 
reduced tremendously through the anal- 
ysis of the pictures which can be made. 

A manufacturing organization, with 
judicious use of a camera, by the end 
of the second year should be able to save 
ten precent on costs of manufacture, 
either by stepped up production or by 
reduced rejects. 
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COLD 
RIVETERS 


Thousands of now happy users originally 
started with us by submitting sample as- 
semblies of their riveting work. Without 
charge we studied their particular problem, 
and returned the assembly properly riveted 
with complete analysis, recommendations 
and quotations. 

It’s a FREE service, that may save you 
time, materials and sp 
production. Why not write us? 
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STAKING MACHINE 


Is YOUR problem DIFFERENT? 
We have met and solved thou- 
sands of such problems—from 
cameras and meters to toys 
and electrical items. 

Anything for staking or rivet- 
ing fixed or movable joints— 
anything in eyeletting, grom- 
meting, burring, pointing with 
platinum, tungsten, silver — 
whatever your problem, we can 
help you. No obligation. 
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RUNS COOL AT 38,000 RPM 


Roto-Master Hi-Speed grinder makes carbide 
Dealgned = a A every — 
‘or operations requiring —- 
“finger-tip” control, in conjunction with carbide FINISHING AVAILABLE 
je burrs and mounted wheels from 1/16” to 4" dia. TO EVERY SHOP 
Roto-Master’s SUPER COOLING system enables cpenetiens ee sd 
88,000 RPM. Operation requires practically no pressure 
sequently grinder can be used continuously for hours without hentia. 





MAKES CARBIDE 
ROUGHING AND 


/_ 


























p Operates on 110-120 Volt AC or DC, Any Cycle. 
5 Roto-Master in your shop. If not completely satisfied return 

wihbe 15 days at no charge. If not rated send check or M. O. for 
t $32.50. Manufacturers’ Agents Wanted. 
n 
: MASTER APPLIANCE MFG. CO., 4th at Ontario, Racine, Wisconsin 
| 
: THE Wlultif~orm BENDER 
p 
d CUTS, .BENDS, PUNCHES - WITHOUT SPECIAL TOOLING 
e 
y 
Le Available in hand or air operated 
\- models, the MULTIFORM is shipped 
= complete with full assortment of dies 
g and mandrels to punch, bend and cut 
n round or flat brass, bronze, aluminum, 
is steel, etc., up to 3/16” x 1%” as 
h illustrated, other models up to 4%” x 
ll 4”. See our display booth H-154 at 
f National Metal Show, Detroit, October 
rf 15th to 19th. 
1 1 Ag hes pr 14 tat Write for descriptive literature. 
e. 
h 
d 
re a. A. RICHARDS CO. 
: NORTH PITCHER ST. KALAMAZOO, MICHIGAN 





SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 








216 


. .. Profitable Quality, from page 212 





Units are 
inspected in lots of 500 to 800 by means of ac- 
ceptance sampling tables with an acceptable 
quality level of 2.5 per cent. 


Calibrating electric gage dash unit. 


chart applications are reviewed each 
month by the quality control department 
and continued use must be substantiated. 

Control charts are indicators of po- 
tential quality troubles which if allowed 
to develop will cause scrap and excess 
inspection. By means of the control 
chart advance notice of the pending 
trouble is given and action can be taken 
before scrap is produced. 

Quality Control reviews specifications 
on all new products before they are re- 
leased by engineering. This is done to 
insure that all necessary specifications 
are present, ambiguous specifications are 
corrected, and unnecessary or too tight 
a specification becomes corrected. Our 
experience shows that considerable tool 
cost can be saved by this activity. There 
have been occasions when a supposedly 
necessary die did not have to be built 
once the specifications were brought in 
line with what was actually needed to 
fulfill design intent. 

Our quality control department “quali- 
ty audits” our finished goods stores peri- 
odically. In this way inspection is con- 
tinually alert to inspection errors and 
we get a preview of the quality from the 
customers’ standpoint. 

Our company has pioneered in quality 
level certification. By certification we 
mean written declaration by responsible 
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authority that the specified quality level 
has not exceeded as exhibited by re- 
quired data and test procedures, Such 
certification is furnished to the customer. 
This is our proof of quality and enables 
the customer to waive his costly receiv- 
ing inspection. 

Quality level certification is receiv- 
ing intense promotion by industry. The 
reason is one of economics. Let us point 
out that a program of quality level certi- 
fication is not possible unless a sound 
quality control program is enforced in 
your company. It is our belief that the 
quality level certification programs now 
being promoted by large companies will 
force many small and medium size sup- 
plier firms into quality control engineer- 
ing. 

A good sound productive quality con- 
trol program can not be developed over 
night. The old adage “you must creep 
before you walk” is well worth remem- 
bering. We have seen several quality con- 
trol programs die because the sponsors 
expected results to be obtained over 
night. You can not successfully operate 
a quality control program without en- 
gineering background. Let us give warn- 
ing that if you are considering sending 
a shop man off to school for a few days 
with the hope that when he returns he 
will be able to introduce quality control 
in your company you may be living with 
false hopes. Qualitv control is a good 
management tool only when the quality 
control staff is capable of using the 
quality control science properly. There- 
fore, we feel that engineering back- 
ground is a basic requirement. 

In summary let us list the basic ele- 
ments of a quality control program: 

1. Objective specifications, adequately 
graded. 

2. Efficiently engineered inspection 
procedures adequately recorded for trans- 
fer to the vendor, shop and customer. 

3. Efficient and standardized measur- 
ing methods. 

4. Practical quality levels satisfactory 
to the vendor, shop and customer. 

5. Statistical quality control charts 
and sampling plans properly selected 
for use by the vendor, shop and cus- 
tomer. 

6. Quality Audits. 
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should use Chicago “Safety Plus 
Screws in Standard Listed Sizes. 
@ SOCKET SCREW PRODUCTS 
@ CAP and SET SCREWS 
@ NUTS « TAPER PINS « STUDS 

Chicago ‘‘Safety Plus’”’ products are designed to give you a tighter, lower 
cost fastening for any heavy duty purpose. To speed delivery time, 
call the INDUSTRIAL SUPPLY DISTRIBUTOR nearest you 
today. Ask for Chicago and 


get “Safety Plus.” CHICAGO SCREW COMPANY 


2519 Washington Blvd. * Bellwood, Ill 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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Stainless Steel Inserts 
Protect 
Aluminum Threads 


To strengthen and protect the threads 
in tapped holes in aluminum housings 
and eliminate vibration wear, stainless 
steel helical-wound wire thread-inserts 
are installed in tapped holes of Ingersoll- 
Rand’s “Impactool,” a hand tool widely 
used for nut running, drilling, stud driv- 
ing and masonry drilling. 

Steel bolts are used to join the housing 
sections. If these bolts were screwed 
directly into the tapped aluminum holes, 
seizing and galling might occur during 
assembly, the aluminum threads would be 
subject to damage by tool vibration dur- 
ing operation, and the soft threads in 
the housing would wear when the tool 
is disassembled periodically for main- 
tenance and repair. Installation of the 
stainless steel “liners” provides strong 
permanent threads which eliminate seiz- 
ing, galling and wear. 

The illustration shows the mass-pro- 
duction setup, using a high speed insert- 
ing tool, which has been devised to in- 
stall the inserts. The inserting tool 
(rather than the workpiece) is clamped 
in a vise and the operator feeds inserts 
into the tool with one hand, holds the 
workpiece against the tool with the other, 
and operates the tool by foot pedal. 

The inserts are precision-wound coils 
of 18-8 stainless steel having diamond- 
shaped cross-sections. When installed, 
the inside coil diameter, thread form, and 
pitch conform to the American National 
Series of thread contours. 





Photo courtesy Heli-Coil Corp. 
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Jet Blade Grinder 


In a standard machine for grinding the 
airfoil form on jet aircraft compressor blades, 
the machining cycle is completely automatic 
except for loading the work, pressing the 
start button and unloading the work at the 
end of the cycle. Accuracy of airfoil form 
is assured by the use of master cams made 
directly from the engineer's glass layouts. 

During its cycle this precision profile grind- 
er grinds the complete airfoil form including 
leading and trailing edges. As the work ro- 
tates, it moves lengthwise across the grinding 
wheel at an adjustable rate of feed. Because 
the area of contact between the work and 
grinding wheel is very small at the leading 





Photo courtesy The Ex-Cell-O Corp. 


and trailing edges and quite large at the 
broad sides of the blades, the work speed 
changes as the blade rotates. A two-speed 
work drive motor slows down while the 
grinding wheel traverses the broad sides of 
the blades, then speeds up while the narrow 
edges are being ground. Thus there are two 
periods during which the fast speed is used 
and two periods of slow speed during each 
revolution. 


The grinding wheel is dressed with a hand 
operated, swivel type diamond dresser. The 
amount of stock dressed off the wheel is 
compensated for by the wheel moving to- 
ward the work an equal amount. The wheel 
can be advanced or retracted without chang- 
ing its position in relation to the dresser. 
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STOP DUSITIS 


INSTANTLY with 
DUSTKOP 


Available from stock of 22 standard models 
300 cfm to 10,000 cfm 
Ask for Catalog 605-2. Describe dust prob- 
lem for recommendation by return mail— 
No Obligation. 
AGET-DETROIT CO. 
213 Main St. Ann Arbor, Michigan 
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CARDINAL -seesr-s52- 


The exclusive, quick-acting clamping mechanism of SPEED VISE 
accommodates a wide variety of parts. 

A HUNDRED JIGS IN ONE 
Drill jigs are simpler, smaller and cheaper when 


made for use in a SPEED VISE. 
SEND FOR NEW LITERATURE 
Stocked by leading Distributors 


CARDINAL MACHINE COMPANY 


GLENDALE, CALIF. 






















BETTER TESTING EQUIPMENT 
Will — YOUR PRODUCTS 


The Dietert Brinell Hardness Reader can be 
used successfully by any one in your plant 
who can read a dial. No judgment is neces- 
sary, no charts or tables to consult and no 
figuring to do. It makes hardness testing 
foolproof. The Brinell Hardness Reader re- 
places the measuring microscope. It meas- 
ures the depth of the Brinell impression 
rather than the diameter. The dial is gradu- 
ated in Brinell Hardness Numbers. 


We will rush detailed specifications to you 
on these units if you will write to Dept. 16. 





Hay DIETER T Sommany 


CONTROL EQUIPMENT - - MOLD - MOISTURE - CARBON - SULFUR 














SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 
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Milling Small Parts 
to Close Tolerances 


The new Barker Bench-Type Miller has 
been designed and developed for the 
rapid production milling of small parts 
that must be held to very close toler- 
ances. 

It embodies the advantages of longi- 
tudinal table travel, transverse saddle 
travel and vertical head travel by hand 
lever operation on the production model 
(illustrated), or by accurately calibrated 
micrometer feed screws on the toolroom 





model. Any one or more of the three 
travels can be furnished with microm- 
eter feed screw in place of the hand lever. 

The Barker Miller is capable of high 
production when fitted with proper pro- 
duction fixtures, and high spindle speeds 
make it excellent for use with carbide 
cutters. 

This versatile machine can be operated 
with precision results by inexperienced 
help—a big factor with today’s prevail- 
ing labor conditions. 

A detailed bulletin is offered by THE 
BARKER ENGINEERING CO., 500 
Green Rd., Cleveland 21, Ohio. 

Circle Inform-A-Gram No. D7. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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8', Pound Hoist 
Lifts up to 1°, Tons 


The “Lug-All” Portable Hoist, now 
offered by Ray J. Young Supply Co., 
weights only 8% pounds, yet has a 

; 1%-ton capacity. 
Operation is either 
forward or back- 
ward, with control, 
and free _ release, 
when hoist has no 
load. 

The “Lug-All’” is 
excellent for all hor- 


izontal pulling or 
bending require- 
ments. A “safety” 


handle bends before 

the hoist is danger- 

ously overloaded. 
Literature is obtainable from RAY J. 

YOUNG SUPPLY CO., 1811 E. 125th St., 

Cleveland 12, Ohio. 

Circle Inform-A-Gram No. D5. 


kk * 
Tough HSS Drill Rod 
in New 36” Lengths 


Hardened and ground high speed steel 
drill rod in standard 36” lengths is now 
offered by Ace Drill Corp. These blanks 
have the equivalent toughness of conven- 
tional -tool steel materials yet measure 6 
points higher on the Rockwell “C” scale. 

To achieve a combination of toughness, 
hardness and strength, ten-foot lengths 
of solid round bar stock are fed through 
a long, continuous heat treating furnace. 
The perfectly regulated movement and 
constant temperature combine to pro- 
duce a hardness as uniform as the steel 
itself. 

Blanks are cut out from this treated 
stock, and centerless ground. They are 
available as hardened, tempered and 
centerless ground in diameters from #5” 
to 1”, with a diameter tolerance of + 
.001”, or as hardened and tempered only 
in sizes from .118” to .515”. 

For details, write ACE DRILL CORP., 
2600 E. Maumee, Adrian, Mich. 

Circle Inform-A-Gram No. D6. 
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Special, Extra, Extra Header 


Die, Waterdie Extra, 
dium Extra, Standard. 
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COLUMBIA TOOL 
STEEL COMPANY 
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Magnetic pull, 
approx. 100 Ibs. 
Size of base, 


Vy" x 


Complete access- 
ories included for 
taking all indica- 
tors up to 3” dia 














OTHER “MITI-MITE” UNITS 





Magnetic bave Holder $7.50 
te ors. 


smalie 





pe —_ nation Test Indicator 








No. 120 bose holder ond 12.00 
doubie’ ra ms 4X Magnifier 
Magnetic Base Handi - Lite 

No. 200 complete with 25 and 40 8.50 
watt b 

No. 300 poe yg of No. 100 15.50 











SEND FOR BULLETINS No. 602 and 603 











Order from your mill supply dealer or send order 
with name of your mill supply dealer 
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1S QUALITY CONTROL Calls For¢ 
PRECISION FINISHES on CAR-¢ 
%q p BIDE TOOLS, DIES, ETC. 
‘ bé ” 
“| > g “MICRO MESH”S 
ler > PURE DIAMOND 4 
‘. LAPPING COMPOUND 
ol, * WILL SOLVE YOUR : 
se, 
“2 ie LAPPING { 
> PROBLEMS 4 
is and give you 
vr > q 
« 9 > MIRRO Re 
‘e- ' 
a FINISH ES! 
>r- > . . . in minutes 
; > instead of hours | 
t., » write for details 
A-1 ABRASIVE LABORATORIES 
139 DUANE STREET MEW YORK 13, WM. Y. 
is 
_ HEAVY DUTY 
- 
ks W WwnN 
. MITI-MITE” +50 
: ‘ The new, amazing magnetic base 
. holder for mounting Test Indicators 
‘ to flat or curved surfaces INSTANTLY! 
th NO MORE CUMBERSOME 
“" HAPHAZARD CLAMPING 
1 
O- 
el 
Ball and socke 
ad swivel ees 
re tion permits pre- 
id cision adjustment. 
+ Fingertip control 
ly for A 
magnetic release. 
> Shows MITI-MITE being used as = : 
” surface gage. 
ENCO Manufacturing Company, DEPT. 7101 
4524 W. Fullerton Ave., Chicago 39, Ill. 
SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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ABOVE—a few of the many cuts that can 
be made with the Newfield Universal Fly 
Cutter in ONE operation on a horizontal 
or vertical mill or drill press. Individual 
adjustable bit holders permit slots of 
any shape to be cut 3/16” to 2” wide. 


STANDARD BITS MAKE 4 TO 6 
DIFFERENT CUTS IN 1 OPERATION 


For many types of milling, light metals and 
plastics as well as steel, there is no longer 
need for special cutters. A single Newfield 
Universal Fly Cutter, utilizing any type of 
standard high speed steel or carbide bits, 
makes multiple cuts in one operation. In 
contrast with expensive specially ground 
cutters, the standard bits used in the New- 
field are easily and quickly ground in your 
own shop, readily replaced or reground for 
other work, at small cost. There is practi- 
cally no down-time if a bit is broken. 

The Newfield fits all standard arbors, 
turns to any required speed for fly cutting, 
slotting, surface and straddle milling, gear 
cutting, disc and gasket cutting. Standard 
sizes are 4”, 6”, 8”, 10”. 


Write today for details of this versatile, 
production-upping, money-saving tool. 


NEWFIELD MACHINED PARTS CO. 
210 W. Seventh St. ..Los Angeles 14, Calif. 


dare tac 














PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Indicating 
Snap Gage 


In addition to the long 
wear life provided by 
the tungsten carbide 
gage points on the 
Foster Indicating Gage, 
this instrument has 
“built-in’’ compensa- 
tion for wear so that 
any indicator wear 
will not affect gaging 
accuracy. The gener- 
ous size of the meas- 
uring anvils plus the 
adjustable ‘back-stop”’ 
insures that the work 
will always be meas- 
ured across a true di- 
ameter. The fixed-ad- 
justable lower anvil 
has generous bearing 
area in the frame so that when rigidly locked 
it remains truly parallel to the indicator anvil. 
The precision construction of the indicating 
anvil insures parallelism throughout its travel. 

FOSTER ENGINEERING CORP., 4200 N. 
Woodward Ave., Royal Oak, Mich., will fur- 
nish details. 

Circle Inform-A-Gram No. D8. 


xk kk 
Hardness “‘Reader”’ 


The Dietert Brinell Hardness ‘Reader,’ 
which replaces the measuring microscope as 
a testing machine accessory, measures the 
depth of a Brinell impression in a matter of 
seconds without eyestrain and without con- 
sulting any tables and/or charts. 





os 








Literature on this pocket size instrument 
| can be had from HARRY W. DIETERT CO., 
| 9332 Roselawn Ave., Detroit 4, Mich. 

| Circle Inform-A-Gram No. D9. 
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a EU LTy Saving Pennies 
by om — 
Dide — or 
the » 
rae, losing Dollars? 
has 
nsa- 
that True, we could make lower grade 
tools and sell them for a few pen- 

2 ar nies less, but your production costs 
jing would soon prove the fallacy of sav- 
ner- ing pennies on tool costs and losing 
eas- dollars on production. UGLAVE 

the Real tool economy is the lowest final ab a 
top” cost per unit rather than the lowest - Vv re - gra er 
york tool cost. Now you can permane ntly mark steel, cast iron, 
edas- You may be sure it takes more time, Risse, wont Seat and er surfaces as 
, di- better steel, better heat treatment, bers, names for identification, departmental 
-ed- more experience and skill to pro- insignia, etc. Burgess electric Vibro-Graver 
nvil duce Tri-Jay Masterform quality with Tantalum Carbide point engraves as eas- 
e tools, but the production records of i. as writing with a pencil. 
ring hundreds of big firms using them iamond poe also available.) 
ked prove they are worth more because scope ee a 
vil. ee Rr Eeoeavare ae. inventory helakeget Ideal for 
ting Write for Bulletin #350  mggeee: Mp — 
— ‘ lem, for full information. 

a TRI-JAY MASTERFORM TOOL CORP. 

ur- RCUL 6314 Northwest Highway, Chicage 31. BURGESS VIBROCRAFTERS, INC. 

182 NORTH WABASH AVE., CHICAGO 1, ILL. 























ler,” CH 4 A & °o 
. as ; eS 
the | 
r of 
' nfernal Grinding 
0 
MANUFACTURED * Lele 
TO ORDER Key 
Advanced production methods 
assure you perfectly balanced 
Internal Wheels to meet rigid 
: . finishing requirements. Faster 
Chica ineernni Geind- Silleony. ° gers overnight serv- 
ing Wheels produce bet- ice for special jobs. 
ter finishes with longer 
wheel life and cutting WRITE TODAY for full informa- 
= action. They're your best _ tion and free sample wheel. 
iis buy—"“tailor made” to ¢uicaGO WHEEL & MFG. CO, 
your specifications and — pept, TP, 1101 West Monroe Street 
speedily delivered. Chicago 7, Mlinois 








SEE ADVERTISERS INDEX. PAGE 183, FOR KEY NUMBERS 














Broken-Tool Removal Saves Valuable Parts 


Metal Disintegrators can give a big 
“assist” to quality control. At one time 
it was thought that a valuable produc- 
tion part was ruined when a drill or 
reamer was broken off in it during manu- 
facture. Now these production parts 
may be saved without any loss of quality. 

The core of the broken tap, reamer 
or drill is disintegrated speedily and 
without tempering in any way the adja- 
cent metal in the part. Common removal 
times that have been recorded include: 
%” drill, 2” deep, in 1% minutes; % 
reamers, 114” deep, in four minutes, and 
3%” tap, 24%” inches deep, in 18 minutes. 


” 


Also, many dies are saved that other- 
wise would have been rendered useless 
because of errors originating in layout 
of machine operations, since accurate 
concentric holes may be disintegrated in 
heat-treated die sections without anneal- 
ing. 

Complete details are obtainable from 


ELECTRO ARC MFG. CO., 5930 Com- 


kkk kK * 
PSW “Control of Quality” Library 


To help you maintain better quality control 
in quantity production, Pratt & Whitney is 
offering a series of detailed and illustrated 
circulars giving the latest in gaging informa- 
tion. This ‘Control of Quality’ Library con- 
sists of 23 booklets, any one (or several) of 
which can be obtained by writing to Pratt & 
Whitney, 15 Charter Oak Blvd., West Hartford 
1, Conn., and by specifying the code number 
of the booklet desired. 

Booklet numbers and titles are: 1. Air-O 
Limit Comparators; 2. Electrolimit External 
Comparators; 3. ANPT Pipe Thread Gages; 


c 


4. Magnetic Gages; 5. Carbide Dualock Ad- 


kkk wk * 
Statistical Quality Control Training Manual 


Written by Rudolph Freedman and Joseph 
Movshin for use in short elementary courses 
in statistical quality control, ‘A Basic Train 
ing Manual on Statistical Quality Control’ is 
now available at a single-copy price of $2.50 
from the St. Louis Society for Quality Control, 
6651 Kingsbury, St. Louis 5, Mo. 

This manual may be used in plant training 
and short courses that are often given by tech- 
nical societies, and also as a laboratory man- 


TOOLING and PRODUCTION 








monwealth Ave., Detroit 8, Mich. 
Circle Inform-A-Gram No. D3. 


justable Thread Ring Gages; 6. Multiple Elec- 
tric Contact Gages; 7. Electrolimit Internal 
Comparators; 8. Electrolimit Mill Gages; 9. Oil 
Country Gages; 10. Electro-Mechanical Lead 
Tester; 11. Carbide Precision Gage Blocks; 
12. Electrolimit Snap Gage; 13. Tri-Roll Thread 
Comparator; 14. J-S Roll Thread Snap Gages; 
15. Electrolimit Millionth Comparator; 16. Elec- 
trolimit Universal Internal Comparator; 17. 
Electrolimit Height Gage; 18. Thread Gages; 
19. Standard Measuring Machine; 20. Super- 
micrometer; 21. Precision Gage Blocks; 22. 
Pipe Thread Gages; and 23. AGD Adjustable 
Limit Snap Gages. 


ual in conjunction with a standard text on 
quality control in a full course. 

It consists of a brief text that is included to 
serve as a set of notes for the students. The 
heart of the manual is a series of work sheets 
covering frequency distribution, X & R charts, 
p charts, pn charts, c charts and sampling. 

In quantities of 10 or more, the price is $2.00 
per copy and an instructor's guide is available 
upon request at no extra charge with each 
order of 10 or more copies. 
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j mm OPTICAL 
Oi. m FOLLOWER || 
7 spaces holes to 
. og al COMPLETE 
ties, “Fits any | THE 
a vertica milling 
Write ym tor OF once Di E-SET 
BOECKELER INSTRUMENT CO. ff AT YOUR 
F BOX 18 TUCSON 1, ARIZONA BENCH 
LAISSL TAPPER S Lacey Die-Set 
seta Machine 


UNIVERSAL i 4 


TAP AND DIE” 
GUIDE FIXTURE =~ 


Assures Good 
hreads 


Maintains Correct 
Depth 
























Here’s a truly “one man” press. It oper- 
ates with one hand. Handy for tool and 
press rooms, it permits the diemaker to 
complete a die-set right at his bench... 
saves toolroom and handling costs. Ask 
today for full details. 


3 Sizes 5 Sole Distributors 
peste: chau we be kr MOORE SPECIAL TOOL CO., INC. 


LASSY TOOL CO., Plainville, Conn. 726 Union Avenue Bridgeport 7, Conn. 
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al WHITNEY - JENSEN PRODUCTS 
il 41 YEARS EXPERIENCE 
id 
S; 
id 2 
8; WHITNEY-JENSEN 
7. Nos. 28, 29, 58, 68 
S; Deep Throat, Toggle Action f 
“4 FOOT PRESSES 
le The deep throats (7”, 10”, 18”, and 24”) 
and powerful punching action of these 
foot presses permit the handling of a wide 
variety of work. All sizes, with 5 ton 
on capacity, punch a 2” hole through 16 
gauge mild steel. 
to 
1e Length of stroke—1” 
t . = ” 
: Height of throat—6% Write for Literature 
)0 
“ WHITNEY METAL TOOL COMPANY 
h 724 FORBES STREET e ROCKFORD, ILLINOIS 
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Improved Optical Comparator 


The new Portman “Century” Optical 
Comparator (Model C-100) incorporates 
several entirely different mechanical and 
optical features. 

The “Super-Light” condenser lens unit, 
which is power cooled, provides excep- 
tional screen definition. When used with 
color filters, intensity and shading of 
light may be varied. 

Also offered by the “Century” are the 
advantages of a new stage design. The 
new staging assembly provides large 
working space and includes a so-called 
swing feature permitting the entire stage 
and workpiece to be moved completely 
to one side, facilitating the change-over 
of lens units without disturbing work 
setups. 

The new Portman “Ciptar-Scope” opti- 
cal system has been designed to comple- 
ment the large mechanical capacity of 
this new comparator. The special “Cip- 
tar” lens provides very long focal 
lengths, maximum light, large objective 
areas and sharp definition. Focal lengths 
- average in excess of 3”. In addition, the 
screen image is oriented with respect to 
the position and movement of the pro- 
jected part. Magnifications of 10X, 20X, 
25X, 31%4X, 50X, 62%2X and 100X are 
obtainable as standard equipment. 


Complete information on these and 
other features of the “Century” Optical 
Comparator is available from PORTMAN 





INSTRUMENT CO., 6 Manhasset Ave., 
Port Washington, N. Y. 
Circle Inform-A-Gram No. D10. 
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A System of Visual Control 


Industrial executives can now visual- 
ize, at a glance, the operating effective- 
ness of their organizations through the 
Visi-Trol control system. 

This system, consisting of chart boards 
that are assembled from standardized 
parts to any size to suit the user’s needs, 
avoids the necessity of recording super- 
fluous data. If necessary, however, you 
can have all the facts—plant capacity, 
weekly and accumulated commitments, 
productive and non-productive labor, 
plant efficiency, etc——on just a single 
board. Confidential information can be 
coded to let you look at the facts with- 
out revealing their identity. 

Some of the Visi-Trol features include 
the following: maximum graphic lines 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


of data per foot without sacrificing visi- 
bility; maximum visibility through large 
letters, figures, symbols, etc.; design ver- 
satility—data channels can be run ver- 
tically, horizontally, diagonally or any 
combination; fast posting—letters sim- 
ply snap in and out, and telescopic strips 
save time in changing records; no cross- 
records required; and channels have 
double-rolled safety edge. 

Typical uses are for plant efficiency, 
competitive standings, demurrage, ma- 
chine loads, schedule and progress re- 
ports, etc. 

Illustrated literature is obtainable 
from VISI-TROL CORP., 9345 Hubbell 
Ave., Detroit 28, Mich. 

Circle Inform-A-Gram No. D11. 
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441 STANDARD SIZES OF MARSHALL 
STEEL PRECISION GROUND FLAT STOCK 


The world’s largest range of sizes of | 
precision ground tool steel in three 
grades are available, ready for imme- 
diate shipment and the layout bench. | 


MAZE a<aach A fine grained electric fur- 
nace high carbon tool steel. It has been 
wet ground to remove all bad surfaces; 
and to assure velvet finish of virgin metal. | 


An outstanding product of care- 
ful handling assures you of a fine grained 
electric furnace oil hardening ground 
flat stock ready for the layout bench. 


PAL Saeebee This air-hardening tool steel 3 
shows less size change and offers a 


greater safety in hardening than either MARSHALL STEEL CO. 
ee — LA GRANGE, ILLINOIS 


Write for descriptive literature, catalog of sizes and prices. 




















“Faster than a Slide Rule” for cal- 


culating the total weight of sheet 
needs a ae stock required for a given press run. 


“Easy to use” —only one compu- 
tation instead of the four usually 
necessary with a slide rule. 


The book includes 32 pages of tables 
for sheet stock, 4 pages for bar 
stock, 3 pages for drill rod and con- 
version factors for 20 different met- 
als, thus making the tables apply 
to almost any stock you might 
be working. 


$2.50 per copy 


TOOLING & PRODUCTION 


1975 Lee Road, Cleveland 18, Ohio 








SEE ADVERTISERS INDEX, PAGE 183, FOR KEY NUMBERS 
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CONTRACT TOOLING 


AND PRODUCTION 





Arizona & California 





ARIZONA TOOL & DIE COMPANY 

P.O. Box 181, Tucson, Arizona—Dial 3-8842. 
Jig boring and repetition hole spacing work 
using Boeckeler OPTICAL FOLLOWER. 
Specialists in radio chassis work. 











Iinois 





DRESEL-BETZ CO. 


Belleville, Ill. 
Designers and Manufacturers of Tools, Dies, 
Jigs, Fixtures, Metal Stampings. 











Michigan 





DAVIS TOOL AND ENGINEERING CO. 


19250 Plymouth Road, Detroit, Michigan, VEr- 
mont 5-6000. Tools and Dies, Special Machin- 
ery. Sheet Metal Stampings and Assemblies. 








New York 





AMERICAN MEASURING INSTRUMENTS 
CORP. 


240 West 40th St., New York 18, N. Y. Jigs 
fixtures, gages, dies, precision parts. 








CONRAD & MOSER 

2-28 Borden Ave., be Island City, N. Y. 
Machine Tools & Molds, Parts & Machines 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings. 








THE PIPE MACHINERY COMPANY 


261 Fifth Ave., N. Y. C., MU. 3-0984-5-6 
Mfgs. Thread Gages-taps-dies, (large stocks, 
specials and standards)—established 1912. 











Ohio 





13404 St. Clair Ave., Cleveland, O., MUlberry 2600 


Jigs and Fixtures Special Machines 








CLEVELAND UNIVERSAL 
JIG COMPANY 


DESIGNERS AND BUILDERS 


Production Engineering 
Complete Plant Routing and Tooling 








THE DENNING MANUFACTURING CO. 


2024 E. 70th St., Cleveland, O., EX. 4900 
Designers and Builders of High Grade Dies. 








GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 47386. 
Dies, Tools, Jigs, Fixtures, Light Stampings, 
Special Machinery Manufacturing. 








H & P DIE & STAMPING CO. 
13947 Triskett Rd. Cleveland 11, Ohie 


PRECISION DIES, JIGS & 
FIXTURES 
Quality Stampings 
Bus & Trailer Parts 








THE INDUSTRIAL MACHINE CO. 


1486 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 








KIFFER TOOL & DIE CO. 


5601 Tillman Avenue, Cleveland, Ohio, WOod- 
bine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss 
Jig Boring. 








NOBLE & STANTON, INC. 


998 Broadway, Bedford, Ohio, Bedford 12384. 
Tool Makers—Short Run Production Work. 








THE PHOENIX MACHINE CO. 


2711 Church Ave., Cleveland, O., CHerry 1048 
Contract Grinding, Boring and Planing. Lester- 
Phoenix Die Casting and Plastic Molding 
Machines. 








A. P. SCHRANER & CO. 

8888 Payne Ave., Cleveland, O., HEnderson 
8644. External Coiicdeteel Lapping Machines, 
Special Machinery, Tools, Dies, Jigs, Fixtures. 














SKYLINE TOOL & GAGE CO. 

4125 Newark Ave., Cleveland, O., ATlantic 
1-2019. Designers and Builders, Jigs, Fix- 
tures, Dies, Special Machines and Parts. 
Short Run Production. 











PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 

















OCTOBER, 1951 
Classified Advertising 


RATES—$2.00 SERVICE CHARGE 


PLUS 20e PER WORD—PAYABLE IN ADVANCE | 








TOOL & DIE MAKERS. Write regarding em- 


ployment in dry, sunny Tucson—particularly if | 


there is health problem. P. O. Box 181, Tucson, 


Arizona. 








CUTTERS > 
and COLLETS F 
that 
Last 


It’s in the 
steel and the 
mechani- 
cal perfection 
of manufac- 
ture. 






Write for data on wide 


PA N Te range of styles, types 


and sizes. 














H. P. PREIS ENGRAVING MACHINE CO. 
647 Route 29 s Hillside, N. J. 





















A More 


Wear-Resistant 
Drill-Jig- All standard CO- 
LONIAL drill jig 
Bushing bushings are now 
Steel made from Colo- 
* nial #3—a new oil- 


Fully omit steel 
“Id aving many times 
Field-Tested the wear-resistance 
° of former bushing 
steels. Also gives 
greater uniformity. 


To reduce your 
bushing costs, specify 
bushings made from 
“Colonial #3°’. 


COLONIAL PUsties. Nt 
























| Convert to 


SEE ADVERTISERS INDEX, PAGE 183. FOR KEY NUMBERS 





Get more production 
from your machines 


with GRAYMILLS Pumps 
and Coolant Systems 


wet cutting 
in 5 to 20 


minutes 


Graymills Coolant systems and pumps increase cutting 
speeds, improve work quality . . . tool life. Mest 
industrial dist:ibutors stock standard units. 














aft NEOPRENE FLOW CONTROL — CLOSE COUPLED PRECISION BUILT 
HOSE ~_ PETCOCK ~~ GEAR TYPE PUMP WITH 4 OILITE 
BEARINGS 


FLEXIBLE 
HIGH QUALITY 
MOTOR 


BAFFLES 


CONTAINER AUTOMATIC 
HEAVY GAUGE. STEEL PRESSURE RELIEF VALVE 





Sturdy high pressure gear 
models . . . smooth high 
volume centrifugal types 
in 1/25 to 70 g.p.m., with 
tank capacities from 5 to 
38 gals. Also immersion 
type centrifugal pump 
and motor units. 


WRITE FOR 
NEW CATALOG TO 





GRAYMILLS CORPORATION 
2004 RIDGE AVE. EVANSTON, ILL 





230 








FROM ROUGH TO FINISH GRIND IN ONE STEP 











TOOLING and PRODUCTION 





With The World’s Most Modern 
Grinder For Carbide, Stellite, or 
High Speed Steel Tools .... 











Heavy Duty, Wet or Dry, 10”-14” Wheels 










pa mem 
i 
a 
me 
3 0g 
o f~ 
8 Oo = Qo st 
OLD WAY NEW WAY 
Lost time between rough One step from rough 
and finish grind. to finish grind. 
TYPE TD Floor space wasted— Conserve floor space— 
1Q TD 10” 14 TD 14” Grinder must be away place Grinder against 
from wall. the wall. 
TWIN WHEEL TOOL GRINDER 
(Also single cup wheel) Positively no spray or splash when grinding wet! 


WRITE TODAY FOR BULLETIN TW 
VISIT OUR BOOTH G-210, National Metal Exposition, Detroit, Mich., Oct. 15-19, 1951. 


THE STANDARD ELECTRICAL TOOL CoO. 


MT. HOPE AND SIXTH STREET CINCINNATI 4, OHIO 























CUT 


Too. costs 80% 
USE ONLY 


This Universal Tool Holder 


> can be used for any lathe, 


kL { 





P or p set-up, 
does internal boring and 
threading, is ideal for car- 
bide tools. Bit sizes: 1%", 
Neo Ee 


aN eA pal 
ACME TOOL COMPANY ‘rework? x ¥. 









PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





























: DUMORE PRECISION 
DRILL GRINDER 





CPR LAE ROSE TS 











3 licks.’ 3 bi 
eco tl ICKS your ig 
bl ' ll-hole drilli 
problems in small-hole drilling 
CUTS DRILL COSTS You can now make (Check hese jea Lures 
substantial savings by sharpening drills (from ih 
No. 70 to 4") with the new Dumore Drill v¥ Instant Drill Point Angle Selection 
Grinder. Dumore precision sharpening pays : a 
off in less drill breakage, longer drill life be- v Speedy Clearance Angle Setting, 5°, 
tween grinds, and lower drill costs. 9, 12°, etc. 
/ ¥ ss . 
INCREASES HOLE PRODUCTION Feed-In Screw Precision Adjustment 
Correct drill point and clearance angle are ¢ 4-Power Drill Point Magnifier 
vital for fast material penetration. ‘Both are . st 
instantly set on the Dumore Drill Grinder to / Special Web Thinning Wheel 
give you even precision-ground lips. The re- ¢ Broken Drill Reclaimer 
sult is correct hole tolerance, less reject and 
scrap losses, and higher production. The DUMORE Company 
RACINE, WISCONSIN US 
SIMPLIFIES YOUR HELP PROBLEM Export Address: 13 E. 40th St., New York 16,N.Y., U.S.A 
Any operator can grind drills correctly. You 
are no longer dependent on outside sources or L) Please send me New Precision Drill Grinder Bulletin 
your own tool-grinding experts. If your lay- (0 I'd like to see a demonstration 
out calls for centralized drill grinding, any- 
body — man or woman, can easily handle 
7 sharpening for the entire plant. 


















100% MONE Y-BACK GUARANTEE! 


basic reasons. Continuing analysis of die life at Lamina 
determined th grinding procedure followed in building and servicing 
a die definite s the number of pieces a die will produce. As a result 
of extensive r and experimenting, we have developed a grinding 
procedure in our shop that increases die life considerably. This procedure is 
followed in building all Lamina dies and has been instituted in the die service 
departments of many customers’ shops with outstanding savings.* 


Lamina patented Guide Pin Bushings, used on all Lamina-built dies, combine 
the free-running action of bronze with the long-wearing service of hardened 
steel. Thus down-time due to guide pin wear or seizure has been materially 
decreased and bushing replacements have been practically eliminated. 


These are but two of the built-in factors which definitely cut oper- 
ating costs for users of Lamina-built dies . . . they are the reasons 
that users, interested in not just first cost but in overall cost, come 
back again and again to Lamina for their die requirements. Lamina 
Dies & Tools, Inc., 14925 W. Eleven Mile Road, Berkley, Mich. 














